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THE SMALLEST STEAMBOAT IN THE WORLD. 

We illustrate herewith the steam canoe Nina, designed 
and constructed by Mr. J. Davidson, of this city, at Ford- 
ham, N. Y. Several unsuccessful attempts have been made 
in England to construct a steam or electric craft designed 
to carry one person, but all failed in some essential point, 
and it was left for an American to solve the problem, and 
it lias been done in an original manner 

The keel length is 13 ft., over all 14 ft.; width, 28 in. ; 
draught at bow T , loaded, 6 in. ; aft stern, 8 in. The boiler 
is circular, of copper, felt-covered, 20 in. long by 17 in. 
diameter; fire-box, 10 in. diameter, of cylindrical form, with 
22 transverse tubes.-in two tiers, the lower ones constituting 
the grate. 
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the small air-tight tender, which is towed behind, or fastened 
alongside by a simple contrivance, to serve as an outrigger 
in rough water; it also carries, in sections, a small truck, on 
which the boat can be drawn ashore or launched. 

The weights are as follows: Hull, 90 lbs. ; boiler, 80 lbs. ; 
engine, 25 lbs. ; piping, shaft, propeller, pump, steam gauge, 
etc. , 20 lbs. ; total, 215 lbs. Forty pounds of fine coal in 
5 lb. canvas bags can be stowed each side of the boiler. The 
steering gear consists of a stirrup on the port side, and 
spring coil on the starboard; wires run under the deck 
to the rudder yoke, so that steering is done with the foot, 
leaving the hands free to manage the furnace and tend the 
engine, which is regulated by a valve at the right, under 
the engineer's hand, so that starting, stopping, backing, and 



of offering a variable and very sensitive electrical resistance 
according to the different gradations of light. The apparatus 
will consist of an ordinary camera obscura containing at the 
focus an unpolished glass and any system of autographic tel- 
egraphic transmission; the tracing point of the transmitter 
intended to traverse the surface of the unpolished glass will 
be formed of a small piece of selenium held by two springs 
acting as pincers, insulated and connected, one with a pile, 
the other with the line. The point of selenium will form the 
circuit. In gliding over the surface, more or less lightened 
up, of the unpolished glass, this point will communicate, in 
different degrees and with great sensitiveness, the vibrations 
of the light. The receiver will also be a tracing point of 
black lead or pencil for drawing very finely, connected with 
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Stroke of engine 2% in. The feed pump is worked by 
hand. There are two propellers, three-bladed, of 9 and 14 
in. diam., for shoal or deep water; \\& buckets of fine coal 
a day is required. With steam at 50 lbs. it runs very 
smoothly at 4J^ miles per hour, but with a steel boiler, now 
planned to carry 100 lbs., a speed of 5}£ miles will easily 
be obtained. 

The hull is of the Nautilus pattern, built of hickory, oak, 
and cedar, copper-fastened throughout, a marvel of strength 
and lightness. Two water-tight bulkheads float it if 
swamped or capsized. A rubber pipe with live steam 
quickly clears any accumulation of water in the hold. The 
funnel is jointed, to turn down when running under low 
bridges or while in the boat house. When on an extended 
cruise all extra fuel, tools, provisions, etc., are carried in 



PLAN OF THE STEAM CANOE NINA. 

steering are all accomplished without moving from the seat. 
For quiet river or bay cruising this boat is admirably 
adapted, and would prove a source of pleasure and study to 
any one fond of machinery and desirous of being his own 
captain, crew, and engineer. The cost of this neat little 
steamer is $250, but much of this can be saved by the de- 
signer doing portions of the work himself. 



A Novel and Curious Instrument— The Telectrogcope. 

M. Senlecq, of Ardres, has recently submitted to the ex- 
amination of MM. du Moncel and Hallez d'Arros a plan of 
an apparatus intended to reproduce telegraphically at a dis- 
tance the images obtained in the camera obscura. This ap- 
paratus will be based on the property possessed by selenium 



a very thin plate of soft iron, held almost as in the Bell tele- 
phone, and vibrating before an electro-magnet, governed by 
the irregular current emitted in the line. This pencil, sup- 
porting a sheet of paper arranged so as to receive the impres- 
sion of the image produced in the camera obscura, will trans- 
late the vibrations of the metallic plate by a more or less 
pronounced pressure on that sheet of paper. Should the se- 
lenium tracing point run over a light surface the current will 
increase in intensity, the electro-magnet of the receiver will 
attract to it with greater force the vibrating plate, and the 
pencil will exert less pressure on the paper. The line thus 
formed will be scarcely, if at all, visible; the contrary will 
be the case if the surface be obscure, for, the resistance of the 
current increasing, the attraction of the magnet will diminish, 
and the pencil will leave upon it a darker line. 




THE STEAM CANOE NINA THE SMALLEST STEAMBOAT IN THE W0KLD. 
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GABY'S MOTOR 

He who credits the statements concerning Gary's motor, 
contained in an article in the March number of Harper' it 
Magazine, can readily believe in the wonders of that division 
of China where the rivers run up the mountains, the moon 
outshines the sun, and the cats have the power of elephants. | 
He can, moreover, add to this belief a feeling of utter con- ! 
tempt for scientific men. Faraday, Rumford, Joule, and : 
Helmholtz have lived in vain. Their work can be demol- 
ished by the simplest use of tenpehuy nails and a few mag- 
nets combined with the use of a piece of sheet iron. 

It would be difficult to find such utter ignorance of the 
TERMS FOR THE SCIENTIFIC AMERICAN. first principles of science as is contained in this article on 

on:^;rm^S«:ae d -:::::::::::::::::::::::::::: s ?6S g^ .motors encourages men t0 spend time au s money 

... . ,.„,, in fruitless effort, and at the same time to despise all train- 
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vance; and the discovery of the neutral line, the principle 
of Mr. Gary's motor, together with the near possibilities of 



the grand discovery, are affirmed in an e.c cathedra manner 
by one whose own statements show that he has no know- 
ledge of the subject of which he speaks. 
Mr. Gary's discovery of the neutral line is not a discovery. 
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tion asserts its stronger claim and the nail will not be diverted 
to the magnet. It will be noticed that Mr. Gary's models, 
which are figured in the article in Harper, are so arranged 
as to take advantage of the attracting force of gravitation. 
Hold a horseshoe magnet in a 
vertical position, and move a 
piece of sheet iron with an at- 
tached nail to and from the poles 
of the magnet. It will be found 
that there is no neutral line 
where the nail drops off. Vary 
the experiment by substituting 
an iron wire for the piece of 
sheet iron, and with an attached 
nail explore the space in front 
and beside the poles, and it will 
be found that the nail shows 

no evidence of a neutral line. Slip a small coil of wire 
along the wire or sheet iron, and connect its terminals with 

Yacht's? 8teanfm ite 'f'. 1 !?^ lit - il delicate galvanometer; if there is any change of polarity, 

the galvanometer needle should be diverted first in one di- 
rection, then in another, as you move the sheet iron or the 
wire away from complete contact with the poles; no such 
change of deviation will be perceived. 

In Fig. 2 the magnets are set in motion by vibrating, with 
the aid of a lever, a piece of sheet iron, so that it may " move 
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these well known facts; for it may be said, "Explain the 
neutral line as you may, there is still an important applica- 
tion of the force of magnetism in the invention of Mr. Gary." 
It is said that this little motor requires a careful adjustment 
of the fine pivots upon which the movable magnet turns, and 
particles of dust are sufficient to bring it to rest. The excur- 
sions of the so-called cut-oil are limited to the one twentieth 
or one thirtieth of an inch, and a line adjustment is also 
needed here. This is the motor which is to produce the 
electric light and to drive locomotives across the continent. 
The line of argument of the inventor's friends is very strik- 
ing, and deserves notice. In the article in Harper, which 
we have taken as our text, the writer says : "To gain a large 
amount of power the inventor would place groups of com- 
pound stationary magnets above and below the beam at each 
side, and the soft iron induced magnets, in this case four in 
number, connected by rods passing down between the poles 
of the stationary magnets. A 'pilman 'connecting the beam 
with a flywheel to change the reciprocating into a rotary mo- 
tion would be the means of transmitting the power. With 
magnets of great size an enormous power, he claims, could 
be obtained in this way." 

This is the old, old fallacy; and is always stated in this 
way: "A small magnetic motor will run and produce a 
comparatively grcal result, a large one will necessarily give 
a corresponding increase of power." This is not true; there 
is a limit beyond which one cannot pass. One can see this 
even in magnetizing pieces of steel of various sizes and in 
the construction of dynamo-electric machines. In regard to 
the use of Mr. Gary's motor in producing the eleclrie light 
we have no hesitation in pronouncing upon its utler incom- 
petency for such a purpose. It is in the discussion of the 
possibilities of the new motor that the writer in Harper is 
: most eloquent, and we do not know which to wonder at most, 
the exuberance of his imagination, his moral courage in the 
contempt of the authority of science, or the naivete of his 
utter ignorance. He says, speaking of the electric light 
which is produced by this motor: "An enormous volume 
can be secured with an expenditure of force so diminutive 
that a caged squirrel might furnish it. With the employ- 
ment of one of the smallest of the magnetic motors, power 
.may be supplied and electricity generated at no expense 
beyond the cost of the machine." This statement requires 
no comment. The writer further says: "Professors from 
Harvard and from the Massachusetts Institute of Technology 
called, examined, and were impressed." It is true that only 
one professor from Harvard called, examined, and was not 
impressed; fortlie motor had just been taken topiecesand 
was not in a condition to run; moreover the professor does 
not believe that it will run except for a short space of time. 
The only way that it could run would be by weakening it 
or using up the potential energy of the permanent mag- 
nets, and allowing the earth's magnetism to replace it. 
If such a toy could be made it would have great scientific 
interest; it would not contain the idea of perpetual motion, 
for it would be the employment of the magnetism of the 
earth, just as we employ the force ofthe winds. We should 
be delighted if Mr. Gary has done this; and a scientific 
reputation would be within his grasp. There is no evi- 
dence, however, that lie has really made such a to\'. We have 
called it a toy; for as a motor it could not do any apprecia- 
ble amount of work except in a romance of Jules Verne. 
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Let us see what is the cause of this 
horseshoe magnet on the table, and bring a 
compass needle directly in front of one of the poles of the 
horseshoe magnet. The compass needle will be strongly at- 
tracted to the neighboring pole. Now bring a thin piece of 
iron in front of the poles of the horseshoe magnet and be- 
tween them and the compass needle; the latter will immedi- 
ately dip, and will have its attraction for the pole of the 
horseshoe magnet diminished, not because the sheet iron acts 
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ments with a box compass. The indications obtained in this 
way are apt to be very misleading, and the use of such a 
method was abandoned by scientific men more than forty 
years ago. The friends of the new magnetic motor have only 
to consult the experiments of Jamin, of Dub, and a host of 
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AGRICULTURE, HORTICULTURE. KTC.-Farm Law Address of 

Agriculture'""' 1 !! 1 ' B t KN "ii" m b f £ore tne Massachusetts state Board of ! others to discover that what are claimed to be new facts have 
non'r^ '""'"^'^"^"rk^Wh^rc^bXcUi™ i e s x irs d t s r'eams" ! long been known and discussed under the head of distribu 
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Agriculture. How to "buy a farm 
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J',™J2!iVlli c ?: KJeMs in ?S2 roS." FaSS frncft'tr^tee'lenwi tion and redistribution of magnetism caused by armatures to 
drainalef ™urtace b wat y er° r Underl magnets and the presence of iron in the neighborhood of 

magnets. Abundance of time and patience to look up the 
subject will be needed, for the literature of the subject is im- 
mense. 
Let us now consider the possibilities of the application of 
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SENATE PATENT BILL NO. 300. SHALL IT PASS THE 
HOUSE OF EEPEESENTATIVES? 

The term of the present Congress is rapidly drawing to 
a close, and little time is left for the friends of industrial 
progress and the rights of inventors to express their dis- 
approbation of the obnoxious clauses of the new Patent Bill 
(Senate Bill 300). 

We arc informed, by parties whose knowledge and in- 
tegrity cannot be questioned, that the concerted plan of 
the promoters of- the bill is to allow no further discussion 
of it, but to await a favorable moment for their scheme, and 
rush it through during the last days of the session in the 
hurry and excitement preceding adjournment — a period 
noted for hasty and ill-considered legislation. 

We are confident that, were time enough allowed for all 
the members to become thoroughly informed in regard to 
the mischievous tendency of several of its provisions, 
the bill would be overwhelmingly defeated; but there would 
seem to be no time for that now. It is too late for extended 
arguments against the impolicy of crippling and discourag- 
ing the class of men who (as all parties acknowledge) have 
been and are one of the great motive forces of national 
progress: too late for elaborate protests against the threat- 
ened invasion of the constitutional rights of inventors, and 
the disorganization of our industries by the legalizing of 
infringements. 

But it is not too late, we trust, for an effective expres- 
sion of popular disfavor — by telegraph. Disregarding the 
slow formalities of memorials and like communications by 
mail, all who regard the inventor as more worthy of en- 
couragement and protection than the infringer, should 
promptly avail themselves of the means which invention 
has provided for such emergencies, and telegraph their 
disapproval of Senate Bill 300. No member not already 
known to be opposed to the bill should be left a moment in 
doubt as to the feeling of his constituents. The changes 
which the bill would make in the spirit and the ruling of the 
patent system, should it become a law, are fatal; and no 
surer means could be devised for preventing its passage 
than an electric expression of popular will against it. 
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Hitherto the inventor has enjoyed, so far as the courts 
could secure it, the exclusive control of his invention which 
the Constitution guarantees. His patent has been regarded 
in the courts as presumptive evidence that his claim to the 
invention covered was a just claim. Under the proposed 
amendments of the law, all this will be reversed. The pa- 
tentee's right will be burdened by needless penalties in the 
shape of heavy fees, and laid open to invasion by any one 
who chooses to infringe it. And when his case is ibrought 
into court the inventor, not the infringer, will be treated as 
the culprit. 

Every inventor feels that the bill is aimed against him; and 
should it become a law, we fear that there will result a dis- 
astrous fulfillment of the prediction of a hard-working and 
hitherto successful inventor, who says: 

"One thing I have decided upon. If the law is changed, 
so as to lessen my rights as an inventor, I am through, I 
quit the field, and thousands of others will be compelled to 
do the same." 

The country cannot afford to have such men quit the field. 
Policy, as well as justice, forbids any measure tending to 
compel them to quit the field; and the members of the lower 
house should not be left to enact the proposed wrong un- 
warned. 

Let every citizen, who has the great question of justice 
and wise policy at heart, use the telegraph freely, and en- 
courage his friends to do likewise. The cost will not be 
great, while the good that may be done in preventing hasty 
or underhanded action may be enormous. 

In case our suggestion arrives too late, or the telegraphed 
advice fails to stay the passage of the bill, then by the same 
means the popular will might be brought to bear directly 
and successfully upon the President. In either case use the 
telegraph. 



THE SAWYER-MAN ELECTRIC LIGHT. 

It will be remembered that in our issue of December 7th, 
1878, we gave illustrations of this novel and promising form 
of electrical apparatus. Since that date the inventors have 
been busy with endeavors to perfect the invention, and on 
the evening of February 20 a public exhibition of the light 
was given in this city by the Dynamo-Electric Light Co. 
Several improvements in details of construction have been 
made, but no radical changes. The chief improvement is 
in the bearing of the upper carbon holder, to allow for ex- 
pansion ; the lamp has also been made slightly taller. The 
light exhibited was soft, pure, and steady, and susceptible 
of perfect regulation. Any lamp in the circuit could be 
turned up or down, from a dull glow to brilliant incandes- 
cence without affecting the rest. An important improve- 
ment has also been made in the switch. 

The dynamo machine used was about half the size of the 
one previously employed; there were more lights in the cir- 
cuit, and the illumination was more brilliant and satisfac- 
tory. Comparison was made with gas light, and also with 
the voltaic arc, clearly demonstrating the superiority of light 
by electric incandescence for ordinary uses. The carbons 
used in the Sawyer-Man lamp are now proved to be compa- 
ratively indestructible. If, however, the lamp should be 
broken or otherwise injured by accident, it can be as easily 
and cheaply removed and repaired as an ordinary gas-burner. 
As regards economy, tests upon a large scale have not yet 
been feasible. With the power at command the indications 
are that the production of light by this system will range 
between one fifth and one-half the cost of gas. 

< i ■ i » 

A NEW FORM OF CARBON. 

In describing the Sawyer-Man electric light, last Decem- 
ber, mention was made of the peculiar carbons employed, 
the manner of their production being a secret which Mr. 
Sawyer did not choose at that time to disclose. 

We have now been favored with an exhibition of the pro- 
cess, and a very pretty experiment it makes. The carbons 
in question are about half an inch long, with the diameter of 
one-sixteenth of an inch. Their color is steel-gray, and the 
surface is hard as steel; within the carbon is tolerably soft. 

In his earlier experiments Mr. Sawyer employed as the 
source of incandescence slender pencils of gas retort carbon 
in an atmosphere of illuminating gas. The carbons were 
slowly destroyed, but at the same time they took on a super- 
ficial deposit, evidently of carbon, but unlike in luster and 
hardness any carbon that Mr. Sawyer had seen. Inferring 
that a more rapid deposit would be made in a denser hydro- 
carbon, Mr. Sawyer experimented with a great variety of 
such liquids, finding olive oil most satisfactory. His method 
is simply to heat the carbon to an extremely high temper- 
ature, by passing through it an electric current, while it is 
immersed in the oil. The best results are obtained by the 
use of a pencil of willow charcoal, upon which an intensely 
hard deposit of carbon rapidly forms as the hydrocarbon is 
decomposed by the heated pencil. 

Life Saving Mattresses. 
The Navy Department has been experimenting with a 
mattress designed for use on vessels at sea, with results said 
to be favorable. The mattress is filled with cotton, but the 
process of preparation to which the cotton has been subjected 
makes it impervious to water for many hours, and renders it 
capable of sustaining a heavy weight— that of a man without 
any difficulty. It possesses other properties which, it is 
claimed, make it a most comfortable bed; the cotton being 
free from all oils and impurities, not liable to knot or pack, 
and proof against vermin of every kind. 



THE GARY MAGNETIC-MOTOR DECEPTION. be consecrated for ever to shade trees, birds' nests, picnics, 

In the latter part of November last the New York Times ; and playing children. In all new settlements, where a rem- 
printed a column letter from Boston describing, as a fact ! nant of the primeval forests has survived, let the woods on 
accomplished, a magnetic motor which was to supersede ! the upperridges or on the summit of isolated hills be spared 
steam; a contrivance which produced motion "by no ex- by mutual agreement of the proprietors. In the treeless re- 
ternal agency, simply from the magnetic power of the ma- gions of the great West not only amateur societies, but every 
chine." It was a great discovery, sure to revolutionize the grange and farmers' union of every county, should devote 
world. There was a lot of talk about polarity, magnetism, j themselves to the work of tree culture; and every landed 
" the neutral line," and the usual story of humble genius ; proprietor should see to it that the boundaries of his estates 
upsetting all the established laws of science. The inventor ! be set with shade trees, and that wooden fences be sup 
had not been a student; knew nothing of philosophy from ■ planted by quickset hedges. Let fruit trees be planted 
the books; " had I studied or read books," he said," I should wherever there is. a piece of ground neither otherwise occu- 
never have experimented, as the books told that what I was pied nor absolutely barren; and be sure that their influence 
after was an impossibility, that there was no such thing; " , on the atmosphere in summer and their fertilizing leaves in 
but he kept on — and got it! i fall will more than indemnify the adjoining fields for the 

The world is too full of perpetual motion mongers to ! modicum of sunlight they may intercept. Any State where 
justify the Scientific American in noticing them until these precautions should be generally adopted, would soon 
they become obtrusive. Toward the middle of December, I be so unmistakably distinguished by the unfailing humidity 
the Times gave another lift to the deception. This time the and freshness of its fields and the abundance of its crops, 
Gary Magnetic-Motor was about to startle the world by pro- j that the sheer necessity of competition would induce back- 
ducing the electric light out of— nothing. In the words of ' ward neighbors to try the same experiment; and before long 
the writer: " By the simplest of devices, which he ex- the maxim would not only be generally recognized, but 



generally acted upon, that husbandry and tree culture are 
inseparable. 



hibited to me to-day, Mr. Gary utilizes his own newly dis- 
covered principle in such a way as to generate electricity 
for the light at absolutely no expense beyond the cost of the 

machine, which itself is automatic." After listening to a pre- THE TR0UBLE WITH WIRE BINDERS. 

tended description of the working of the machine, the Times So far as their utilit y at barvest time is concerned the 
writer remarked to Mr. Gary: "Your new invention, then, self-binding machines cover one of the greatest improve- 
is simply a practical application of the principle, which you \ ments of the time ' Tbeir ^mediate money advantage is 
have discovered, of the existence of the neutral line, at the ! estimated as high as 20 cents on each bushel of wheat grown, 
point of the magnetic field where the polarity changes, and The P res ence of bits of wire in the wheat when it reaches 
which is antagonistic to the heretofore universally accepted , the miU is - ^ever, a serious offset to the gain by auto- 
theory that magnetism is astatic force?" " , matic bindin s- The wire in J ures tbe stoncs - is liable t0 
" Precisely," was the reply. " It is only on this principle strike flre and ex I' lode the mi11 ' cuts tbe bollin S clotbs ' and 



that the thing is possible." 

In its March issue, Harper's Monthly Magazine comes to 
the aid of the Times, by printing without comment, as a 
regular article, a long and cleverly written account of 

" Gary's Magnetic Motor," with several illustrations, which through the thrashing machines 
will be found on another page in this issue of the Scientific 
American. 

We may be mistaken, but the internal evidence is extreme- 
ly strong that the same hand that wrote the first (possibly 
also the second) Times' article, also wrote the account in 
Harper's. It was shrewdly done; and the manifest attempt 
to insinuate more than his words really implied, in regard to 
the qui'si-indorsement of the machine by scientific men, 
raises the suspicion that the writer may not have been so 
thoroughly deluded as he seems. Be that as it may, The 
Scientific American is in position to say that the assertions 
in regard to the exhibition of the Gary motor in motion by 
self-generated force are not true; that the assertion that 
" professors from Harvard and from the Massachusetts In- 
stitute of Technology called, examined, and were impressed " 
is not true; that apparatus constructed according to the 
drawings in narpev's will not do what the writer says they 
will do; in short, that the pretended motor is a deception, 
to be classed with the Keeley motor and like contrivances. 

It is very much to be regretted that the editors of periodi 



is otherwise so mischievous that many millers have pro- 
tested against wire bindings, and threaten to retaliate with 
special charges for grinding wire bound wheat. 

It has been the practice of farmers to run wire and all 

So long as the wire is 
bright and tough no harm is done; but if the wire is rusted 
and brittle, fragments remain with the grain, and serious 
trouble may result. 

The conditions seem to call for a new invention, an at- 
tachment to the thrashing machine which shall cut the wire 
binding and remove it while the straw passes on to the 
thrasher. The work of removing the wire would seem to be 
nowhere near so difficult as the original task of putting it on 
the sheaf. If rusted wire cannot be entirely removed before 
thrashing, it would seem to be quite feasible to separate the 
bits of iron that remain in the wheat by a train of magnets 
in the cleaner. In either case we are sure that our inventors 
can overcome the difficulty by some cheaper means than the 
abandonment of automatic binders. 

* < i > m ■ 



THE WASTE OF FIRE. 

During the past year, without the occurrence of any re- 
markable fires, it has cost the United States about $200,000 a 
day to furnish employment to our town and city fire depart- 
ments. What the fire departments cost we do not know; it is 
cals so worthy of esteem as the New York Times and Ear- \ a good round sum at the least calculation. Architects say that 
per's Magazine should give place to such assertions, unsup- ! 10 or 15 per cent of the cost of any building, properly expend- 
ported by the most positive, competent, and conclusive evi- ed, will make it practically fireproof. Our daily fire losses 
dence. ' I would therefore fireproof from $1,000,000 to $2,000,000 

The world is full of snares for capitalists, always prompt to worth of new structures a day, or upwards of $300,000,000 
snatch at delusive promises of sudden profit; and the fact that worth a year. At this rate it would not take many years to 
the pretensions of the Gary motor have been accepted with- i reduce the daily fire losses to comparative insignificance, 
out a question by a magazine like llarper's may be the means It might not be a bad thing to forbid in towns and cities 
of inducing many to put money into projects that are sure the erection of houses upon which less than 5 per cent of the 



to result in disappointment and loss. 



total cost should be devoted to approved plans for prevent- 
ing the spread of fire. In view also of the increased indif- 
ference to fire risks incident to fire insurance, it might be 
good policy to require that, for every dollar spent for insur- 
ance, a proportional sum should be expended upon means 



THE PRESERVATION OF FORESTS. 

In an article with the above title in the North American 
Review, Felix L Oswald, after reviewing the disastrous effects 
which have followed the wholesale destruction of forests in for preventing fires, or upon appliances for securing the 
various countries of the world, remarks that since the year prompt extinction of such as might be started. If prevent- 
1835 the forest area of the western hemisphere has decreased j ive measures were thus made imperative for a decade or so, 
at the average yearly rate of 7,000,000 acres, or about 11,400 tue country would soon be able to save a considerable por- 
square miles; in the United States alone this rate has ad- ! tion of the $100,000,000 a year now directly or indirectly 



vanced from 1,600 square miles in 1835 to 7,000 in 1855, 
and 8,400 in 187G. Between 1750 and 1835 the total aggre- 
gate of forests felled in South and Central America (espe- 
cially in Southeastern Mexico), and in the Eastern, South- 
eastern, and Southwestern States of our republic, may be 
estimated at from 45,000,000 to 50,000,000 acres. In other 



sacrificed to the " fire fiend " — an item certainly worth tak- 
ing account of. 



Neptune Favors Eads. 

The opponents of Capt. Eads' jctt}' system at tbe mouth 
of the Mississippi used to threaten all sorts of disaster to 
words, we have been wasting the moisture supply of the that work by storms. There are indications now r that storms 
American soil at the average ratio of seven per cent for each may in reality act as an efficient co-operator and ally to Eads. 
quarter of a century during the last one hundred and twenty- During the severe storms of January a ridge of sand was 
five years, and are now fast approaching the limit beyond raised some feet above high water mark, and half a mile 
which any further decrease will affect the climatic phe- long, across the jetties at an angle of 45°, about 100 yards 
nomena of the entire continent. ■ back of the wing dams. Though broken in two by the jet- 

If we consider how the agricultural products of the eastern ties the ridge continues throughout of the same height and 
continents become from year to year more inadequate to the thickness. Captain Brown, who has charge of the works 
wants of their still growing population, we may foresee the at Eadsport, says if the ridge remains as at present the 
time when the hope of the world will depend on the pro- j triangles formed by it on either side of the jetties— the one 
ductiveness of the American soil; but that productiveness being acute and the other obtuse — will eventually fill up with 
depends on the fertilizing influence of the American forests, sand, and thus the jetties be greatly strengthened. 
If they are gone we shall have on earth no newer world to 
hope for — no future Columbus can alleviate the struggle for 
existence. To stay such a catastrophe the author suggests 
that in every township, where the disappearance of arboreal 



A correspondent, writing from Guilford, Conn., protests 
against the classification of the oriole among mischievous 
birds. He says that he has frequently seen them tear open 
vegetation begins to affect the perennial springs and water ' the nests of apple worms and devour them, and thinks that 
courses or the fertility of the fields, a space of say 50 acres birds with pluck enough to destroy such disagreeable pests 
should be appropriated for a " township grove," an oasis to ought to be fostered rather than destroyed. 
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Bleaching Vegetable Fibers. 

The processes usually employed for bleaching fibers that 
are to be spun, especially linen and flax, consist essentially 
in boiling the fibers strongly for several days with alkaline 
lyes, which dissolve the gelatinous vegetable matter and 
other impurities that surround the fiber, and thus expose it, 
so that it is susceptible to bleaching with chlorine, which is 
to follow. The chlorine bleaching itself consists in putting 
the substance to be bleached alternately in chlorine baths 
and in hydrochloric acid or sulphuric acid, also in soda baths. 
The bath in which it is put at first is the strongest, and those 
that follow are successively weaker and weaker. The object 
of the acid bath is to release the chlorine that remains in the 
fiber and neutralize the lime with which the hydrochloric 
acid is combined, while the alkali baths neutralize the acid 
in the fabric or yarn, and prevent its destructive effects. 
During this treatment the goods are purified several times 
with a great deal of water, and to obtain a purer kind of 
white are put upon the lawn so that the actions of the chem- 
icals shall be aided by the sunlight. 

The disadvantages which this old process carried with it 
are somewhat as follows: The repeated operations with large 
quantities of water and of chemicals, partially with the aid 
of heat, require a considerable outlay of capital for works 
and utensils, a large outlay for the coal and chemicals used, 
as well as for labor, besides the time consumed. Besides this, 
the production of a perfectly pure white requires the aid of 
grass bleaching, limiting it to certain seasons, and necessitat- 
ing a certain area of grassground, which increases the capi- 
tal required. Finally, the chlorine baths, by the present 
process, are in winter frequently inactive, or of very feeble 
action. These are said to be overcome by a new method of 
bleaching invented by Beyrich, in Arnsdorf. The principles 
upon which this new process is based are briefly as follows: 

Hypochlorite of lime develops much greater bleaching 
power when it acts in combination with oxalic acid or oxa- 
late of potash than alone, or with any other acid. 

Oxalic acid and its potassium salt do not attack the fibers 
as powerfully as the strong acids previously employed for 
bleaching. 

The vegetable slime and woody cellulose which had to be 
removed by previous bucking, do not hinder the bleaching 
action of chlorine when oxalic acid or its salts are present. 
Beyrich is of the opinion that the great superiority of the pro- 
cess depends upon the circumstance that a part of the oxalic 
acid unites with the lime of the bleaching powder dissolved in 
the water, as is shown by the clear solution turning milky, 
and thus liberates the hypochlorous acid, which, in a free 
state, rapidly separates into its separate constituents, chlorine 
and oxygen, which act very energetically in this nascent 
state, hence the outer woody fiber does not check their action. 
Probably another part of the oxalic acid releases the fiber 
from the slimy portions owing to itsownsolvent properties. 

The method of applying this new process depends some- 
what upon the goods or fiber, but is in general as follows: 
They are placed at once, without previous boiling or buck- 
ing, in a chloride of lime bath containing oxalic acid for five 
or six hours, the time depending upon the fiber and on other 
circumstances. The temperature of the bath varies between 
20° C. (68° Fah.) to 25° C. (77° Fah.). It is well washed and 
put into a weak sulphuric acid bath, or this maybe omitted. 
It is better not to add all the oxalic acid at one time, but 
after putting in the larger part of it the fibers are put in very 
quickly, as the chlorine and oxygen are more active at that 
time. A while after the remaining acid is put in, and fresh 
chlorine and oxygen are producedand used. The weak acid 
bath that follows has as its object not merely the liberation 
of the hypochlorous acid that remains in the goods, so as to 
make it more active, but also to convert the lime salts (carbo- 
nate and hypochlorate) that are still in the goods into sul- 
phate, which has a whiter color and does not diminish the 
luster of the fiber. The operation ends with washing well, 
passing through a soda bath to neutralize any acid that re- 
mains in it, and then wringing out well. These operations 
are repeated in this order a greater or less number of times, 
according to the quality of the goods, the baths being 
weaker each time, until the goods are a beautiful white. 

It is advantageous, even in this process, to put the goods 
upon the grass a few days after the second course of baths, 
as it not merely imparts a purer white color, but makes them 
more durable, owing to the escape of the chemicals into the 
free open air. This airing must, however, follow the alkali 
baths, for otherwise it would produce a contrary effect to 
the one desired. 

All vegetable matter, linen and hemp yarn and cloth, can 
be treated in the manner briefly described above; but those 
which are greasy, like raw cotton, and are not wet by water 
when immersed into it, must, of course, first be boiled in 
soda to remove this fat or grease, whatever it may be, and 
then when put into the bath of oxalic acid and bleaching 
powder, bleach much more rapidly, so that in the case of 
cotton, as well as of linen, hemp, etc., the oxalic acid proves 
an invaluable addition. — Poly. Notizblalt. 

<<!>»» ■ — - — 

Tbe Dode Method of Protecting Iron. 

Mr. J. B. A. Dode, of Paris, has patented a method of pro- 
tecting iron from rust by a process of "platinizing." He 
coats the surface to be protected with a thin film of borate 
of lead, having a little oxide of copper dissolved in it, and 
suspended in it also bright scales of precipitated platinum. 
A red heat is employed to fuse the composition, which is 
either applied with a brush or employed as a bath, in which 
small articles may be dipped. Its effect is to cover the iron 



: with a thin glassy coating of a bright gray tint, not far re- 
moved from that of polished iron itself, and unaffected by 
sewer gases, dilute acids and alkalies, and the heat of a 
kitchen fire. Modifications of the composition give the 
means of imparting different colors to the coating, and these 
are as easy of application as the platinum gray. The cost of 
platinizing is said to be about equal to that of applying three 
coats of paint, and about one tenth of that of electro-plating 
with nickel, Paris prices. A detailed account of the treat- 
ment of eight stoves is as follows: 

Ft. 

1 liter preparation (retail) 3'75 

1st furnace operation 320 

Reagents for platinizing 4-00 

2d furnace operation 3"20 

Manipulation, wear and tear, etc 1 '85 

16 00 
This is less than 40 cents a stove. By treating the cast- 
ings before they cool a still greater saving is said to be pos- 
sible. 



The "Evaporation" of Fruits and Vegetables. 

The preservation of apples, potatoes, and the like by evapo- 
rating their juices rapidly, is becoming an important industry 
in Ohio and Michigan. A correspondent of a Detroit paper 
describes the operation of a factory in Lenawee county, hav- 
ing a capacity of 400 bushels a day. The apples are pared, 
cored, and sliced at once by hand machinery. The slices 
are then spread on galvanized screens and placed in the 
evaporator, a chamber running from the top of a large fur- 
nace in the basement upward, out through the roof of a 
three story building. The current of heated air is kept as 
near as possible to 240°. The screens of fruit rest on endless 
chains that move upward at intervals of three to five minutes, 
when a fresh screen is put in below and one is taken off at 
the third story completed. The dried or evaporated produce 
is then packed in pasteboard boxes holding from one to five 
pounds, and these in turn are packed in cases of 200 pounds 
each. 

A bushel of apples makes about five pounds of the dried 
fruit; and the process of evaporation is so rapid that the 
fruit loses none of its freshness and flavor. In some of the 
factories the cores and peelings are converted into vinegar; 
in others into apple jelly, out of which every variety of fruit 
jelly is made by the addition of flavoring extracts. 

Sweet corn, potatoes, and other vegetables have been suc- 
cessfully preserved by this process. The chief market for 
these products is the mining region of the West. Doubtless 
a large export trade will ultimately result from it. 



* i » i > 



Effect of Arsenic on the Body. 

The London Lancet states that C. Gies, in a recently pub- 
lished paper, has given the results of a series of experiments 
undertaken by him on the effects following the administra- 
tion of arsenic for a period of four months on pigs, rabbits, 
and fowls. The quantity given was extremely minute, the 
rabbits Having only 0-0005 to 0-0007 of a gramme; the pigs, 
0-005 to 05; and the fowls, 0-001 to 0-008 per diem. In all 
these animals the weight of the body increased, and the sub- 
cutaneous fat was augmented. In young growing animals 
the bones developed considerably both in length and girth, 
and they presented the peculiarity that wherever in the nor- 
mal state spongy tissue exists, it was replaced by compact 
bone. The bones of the carpus and tarsus were in this way 
converted into solid bony masses. Moreover, a compact 
layer of bone was found immediately beneath the epiphysi- 
al cartilages of the long bone, just as Weigner found to be 
the case in animals supplied with small doses of phosphorus 
in their food. This was most distinct beneath the upper 
epiphysial cartilage of the humerus and the lower one of 
the femur, and was apparent after the arsenic had been 
given nineteen days, and where only 0'02 to 0-035 of a 
gramme had been taken. It was observed that other ani- 
mals, fed in the same stable, presented the same appearance 
in their bones, and this Gies ascribes to the air being loaded 
with the arsenic eliminated by the lungs and skin of the ani- 
mals to which it was administered, since he found that the 
changes were also observed in animals kept in a cage, the 
bottom of which was strewn with arsenic. Besides the 
changes in the bones, the heart, liver, kidneys, and even the 
spleen, underwent fatty degeneration. The young of ani- 
mals fed with the arsenic were invariably born dead, though 
they attained a large size, and presented remarkable hyper- 
trophy of the spleen and incipient changes in the bones. 

■ < hi » 

Undue Haste In Education. 
Barnes' Educational Monthly has an article from the pen 
of George Harper, in its last number, on the baneful influ- 
ence of haste in the matter of education, from which we 
make extracts: 

Partly owing to the stimulating nature of the climate, and 
partly also to the partially developed condition of the west- 
ern country, which thus supplies to all comers unlimited 

! scope for activity and enterprise, to the visitor from an older 
country, where things have long got into ruts, and where 
the wheels of progress, if they revolve at all, move along 

I more slowly and systematically, it always appears as if, in 
whatever occupation they may be engaged, Americans are 
generally in a great haste and hurry about it! Thus the cry 
of "hurry up," in many keys, and in every accent known to 
the Aryan tongues, is heard in all directions, wafted on the 
wings of every wind to the newly -arrived immigrant's ears. 
Indeed, it is usually the first sound that greets his ears on 



landing on our shores, and the first words of our language 
that he learns. 

Naturally enough, says the writer, this general propensity 
to hurry and restlessness is not without its influence also 
upon the character of the common schools; and here, it 
must be confessed, it really does very considerable harm, by 
introducing the unnatural brain-forcing, mind-weakeniiiL' 
process into education, of which we are now beginning to 
reap the bitter fruits, as well as to hear not unfrequent com- 
plaints. In everything our people seem to be too impatient 
of results; they want, and must have, immediate returns for 
their outlay, whether in affairs of business or in education. 
They cannot afford to wait patiently for the slow progress 
of mental growth which is the law of the development of 
the youthful intellect, and consequently teachers must adapt 
themselves to the popular whimsies, and follow the un- 
natural cramming system which weakens instead of invigor- 
ating the mental powers. It should not be forgotten that, 
in one sense at least, teachers are just like other trades; 
they simply supply, or make to order, what is wanted in the 
educational line. Like other dealers, they must strive to 
please their exacting customers by furnishing the precise ar- 
ticle which they find best suits the market; otherwise, like 
the unfortunate Moor of Venice, they would very soon find 
their " occupation gone." And thus it happens that under 
this false system, the pupil is pitchforked from one " branch " 
to another, crammed with one text-book after another, and 
boosted from one grade to another with a rapidity and " busi- 
ness dispatch" which rivals machine-made hard biscuits; 
with this very important difference, however, that usually 
when the baking process is completed, the bread is found to 
be well done; while the minds of the children are (according 
to natural temperament and mental constitution) often either 
overdone or underdone, seldom indeed are they done to a 
turn, which could hardly indeed ever happen under a pro- 
cess so opposed to nature's wise yet unyielding laws — which 
can never be insulted with impunity. To have got through 
so many score of wearisome pages in so many different 
text-books seems to be the one object of attainment. But, 
although there is only the difference of one small letter be- 
tween through and thorough, there is a wonderful difference 
in the educational significance of the two words! To fond, 
unthinking, ignorant parents, this result may seem highly 
satisfactory; but to the reflecting mind this brain-forcing 
process exhibits a melancholy instance of great want of con- 
formity to nature's wise and salutary rules, which it is ever 
our highest wisdom to discover, and when known, our 
bounden duty implicitly to obey. 

The writer facetiously adds that, in the triumphant pro- 
gress of mechanical discovery, some ingenious person may 
come out some fine morning with an invention which will do 
away altogether with teachers of both sexes. " May we not," 
says he, "reasonably imagine that, in the pages of some future 
school journal, there might be found an announcement of 
'the result of such discovery, graphically described as 'a 
' self-acting, self-adjusting, metallic, patent teacher; a won- 
derful machine, which is warranted to secure at once the 
most perfect discipline and the highest order of scholarship 
in all branches; cheap, safe, and expeditious; and adapt- 
ed to all classes of schools, colleges, and seminaries of 
learning?' " 

Could not a patent metallic teacher, somewhat after the 
pattern of Frankenstein, be ingeniously put together by 
somebody, and made to work by the combined action of 
clock work, steam, and electricity? The complicated me- 
chanism and clock work, combined with steam power, to do 
the teaching (which would be conducted mainly on the ob- 
ject teaching, or oral method); and the electricity, which is 
always on hand and ready for business on a moment's notice 
—the briskest and liveliest spirit of this nether world — just 
the thing for a teacher of the modern advanced school, 
would of course be equal to the task of preserving the most 
perfect order and discipline in the largest school or college, 
by a simple apparatus of wires attached to the roof, whence, 
on the least occasion for interference, an invisible hand 
might instantaneously descend, and slap their cheeks, rap 
them over the knuckles or elbow, pinch their ears, etc., etc. 
— the punishment being always exactly suited to the offense, 
and no favor shown. 

To realize all those fond dreams, however, may yet take a 
long time; possibly may be delayed till the dawn of the 
millennium, if not a little while longer; but as for mechani- 
cal, soulless, routine teaching, where the individuality of 
the teacher is entirely lost and absorbed in the modern cast- 
iron system of education, Heaven knows we have enough 
and to spare of that commodity already, and thus can the 
better afford to wait patiently for the full fruition of the sys- 
tem — in the advent of the patent metallic, automaton teacher. 

« ni» 

Incendiary Bats. 

A correspondent calls attention to a fire risk attending 
open spaces about chimneys and other sources of heat. So 
long as such spaces are empty they are a protection; but 
they make admirable nesting places for rats, in case they are 
accessible to these vermin; and when filled with waste paper 
and other rubbish dragged in by the rats, the case is materi- 
ally altered. In a recent fire in a mill, happily extinguished 
before any serious damage was done, the fire began in the 
space between the boiler chimney and the sill upon which 
the flooring was laid, in which the rats had collected a large 
quantity of broom straw and other inflammable material. Had 
the fire burst out in the night the single watchman would 
have had more than he could manage to put it out. 
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THE SWEEPSTAKES PLANES AND MATCHES. 

Good judges of mechanical design will appreciate the 
well-balanced, light, yet strong construction of the efficient 
planer and matcher illustrated in the accompanying engrav- 
ing. With a weight of from 2,100 to 2,500 lbs., according 
to capacity, it contains all that is essential to a first class 
machine. It offers also several novel features of great merit, 
among them its solid forged steel head and steel matcher 
spindles, running in the Ellis patent journal boxes shown in 
the lower right hand corner of the engraving. By means of 
this improvement the journal can be kept central and tight 
until the box is worn out, thus 
preventing any tremble and jar 
of the shaft, a very important 
gain where smooth work is re- 
quired. The machine can be 
quickly and easily changed to a 
surfacer, simply by loosening 
two nuts and removing the 
matcher head, when the spindles 
will swing below the surface of 
the table. When required again 
the spindles can be swung into 
position without measuring or 
other delay. A shaft, crossing 
the machine behind the matcher 
heads, carries a head with cut- 
ters, to be used in making Cali- 
fornia rustic siding, beaded ceil- 
ing, small mouldings, and the 
like. 

The machine has four i}{ inch 
feed rolls, connected with ex- 
pansion gear, securing a power- 
ful feed of 45 feet a minute. It 
has two pressure bars, one in 
front andone back of the head; 
and the rolls are held down by 
forged steel coil springs. The 

long table makes room for the long gauge indispensable in 
a good flooring machine. The countershaft is heavy, and 
is fitted with tight and loose pulleys 10 inches in diame- 
ter and 6 inches face. It should run 900 revolutions a 
minute. 

Further information, if desired, may be had of Messrs. 
Rowley & Hermance, Williamsport, Pa., who also ma- 
nufacture a large variety of other wood-working ma- 
chinery. 



An Educated Seal. 

The naturalist of the Westminster Aquarium has been ex- 
perimenting on a young seal, training it to perform many 
curious tricks. A London exchange says the seal now goes 
through a performance which includes plucking the strings 
of a guitar, beating a tambourine, climbing a flight of steps, 
taking a " header," smoking, or pretending to smoke, a pipe, 
Bring a revolver, and drawing a boat to which it is har- 
nessed. 

The performance to meet public taste is made more sensa- 
tional than anything M. Leconte did, who had some trained 




THE SWEEPSTAKES PLANER AND MATCHER 

seals at the Zoological Gardens; but the way in which the 
seal enters eagerly into the fun, with a keen eye on the fish 
given to it now and then in its performance, is a good illus- 
tration of how these animals can be educated. 



NICOLALEFF DEPOSITING FLOATING DOCK. 

The accompanying perspective view, which we take from 
Engineering, represents the Nicolaieff floating dock, a 
structure which, from the novelty and boldness of its design, 



possesses more than ordinary interest. The engraving shows 
the dock carrying one of the Russian circular ironclads, 
the Novgorod. This ironclad is 101 feet in diameter, and 
weighs 2,450 tons. The dock has also been successfully 
used for raising the other ironclad, the Vice-Admiral Popoff, 
which is 121 feet in diameter, and weighs 3,850 tons. 

This dock consists of a series of pontoons, each 72 feet 
long, 18 feet deep, and 15 feet broad, placed 5 feet apart, and 
connected with a pontoon, 280 feet long, 44 feet 6 inches 
high, and 12 feet broad. The structure resembles a comb, 
the larger pontoon forming the back ; the smaller ones the 
teeth. An outrigger connected 
with the larger pontoon opposes 
and counteracts the oscillations 
of the smaller ones. The smaller 
pontoons are submerged by al- 
lowing the water to enter, the 
vessel is floated over them, when 
the water is pumped out by ma- 
chinery carried by the longer 
pontoon. The keel takes its 
bearing on the blocks, and the 
bilge blocks are hauled into place 
by chains in the usual manner. 
This dock appears to have met 
very successfully the difficulty 
of dealing with exceptionally 
broad vessels. It can deal with 
vessels of 150 feet beam, and 
the system upon which it is 
constructed is such that it can 
be very readily extended to take 
any greater widths or lengths 
required. It is capable of de- 
positing the vessels lifted by it 
on fixed stages erected along 
the shore. In these days when 
there are decided indications of 
growth in the beam of our iron- 
clads, this system of dock promises to be of much value, 
as when a dock of this kind is available, the restrictions in 
width which ordinary graving docks impose are at once 
removed. The facility with which this system of dock can 
be extended, and the manner in which the sections of 
which it is composed admit of variation of arrangement 
to suit different conditions, are also many points in its 
favor, and altogether the dock at Nicolaieff deserves to be 
the forerunner of many others. 
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Railway Notes. 

A locomotive electric light has been constructed in Eng- 
land for railway use. It consists of a light six horse power 
four-wheel locomotive, with a dynamo-electric machine at- 
tached. Any electric light can be used. When the engine 
is moving along the line, the electric machine rotates at its 
proper speed, and when it is necessary to stop in order that ! 
the light may be directed on some particular spot, the driv- 
ing wheels are thrown out of gear by means of the disen- 
gaging handle attached to the pinion on the crank shaft, and 
the machine ceases to be locomotive, while the engine con- 
tinues to move the dynamo machine at its proper velocity. 
The engine is furnished with sensitive governors, so that the 
speed of the dynamo machine may be accurately regulated, 
which is very Important in order to insure a bright and con- 
tinuous light. If required, this engine is sufficiently power- 
ful to drive two electric machines. The arrangement is 
compact, and the engine may be used during the day for 
pumping, sawing, drilling, or any other purpose for which 
this type of engine is usually employed. 

The engineers of Europe are watching with considerable 
interest the behavior of the American locomotive exhibited 
at Paris by the Reading Railway Company, and since then 
a working exnibition on the Northern Railway of France. 
The Continental Gazette states that recently Messrs. Delbec 
and Bandasalli, of the Northern Railway, accompanied by a 
party of gentlemen, among whom were Messrs. C. Geshardt 
and A. Mensier, of the Eastern Railway; Henry Mathieu, of 
the Midi Railway; David Woeflin, of the Orleans Railway; 
B. Meissonnier, Inspector-General of Mines; and a number 
of other eminent engineers, made a journey with it to Persan- 
Beaumont, passing over the heaviest grades and shortest 
curvatures of the lino, and were enthusiastic in their praise 
of the powerful effort of the engine, and the very great 
smoothness and steadiness with wbicn it passed around the 
shortest curves. Mr. Wootten, the General Manager of the 
Reading Railway Company, who was also of the party, 
has since taken the locomotive to Switzerland and Italy, for 
the purpose of demonstrating the desirability of anthracite 
coal for fuel for locomotives in those countries. 

The Railroad Gazette discusses the possible displacement 
of wooden cars by cars of iron. The question of economy, 
based on relative cost and endurance as determined by actual 
experience, is figured out as follows, assuming the mileage 
of freight cars to be 15,000 miles a year, which is about the 
average on most American roads. From data in hand the 
cost of maintaining a wooden car at 5709 cent per mile is 
found to be $85.63 per year. If it costs 0922 cent less to 
maintain an iron car, the cost per year would be only $71.80, 
or $13.8? less than the cost of maintaining a wooden car. 
The latter sum is 7 per cent interest on $197.57. Let us as- 
sume now that a wooden car costs $450, and an iron one 
$197.57 more, or $647.57, and let us then calculate the cost 
of service on this basis, and if we leave out of the account 
the interest on the money expended, at the end of 10 years 
the wooden car would have cost $1,306.30, and the iron car 
$1,365.57. Supposing, though, that the life of the wooden 
car is 10 years, and that of the iron car 15, then the whole 
cost of the service per year of the former would be $130.63, 
whereas that of the latter would be $114.97. It should be 
said that these figures are not given as representing 
anything except the possibility that the economy they indi- 
cate may be realized by the use of iron cars. 

Germany has 20 locomotive shops, with an aggregate 
capacity of 1,922 a year. The largest of these, Borsig's, at 
Berlin, had turned out 3,750 locomotives at the close of 1878; 
the second in capacity ha J made in all 2,600; the third and 
fourth, 1,700 each; the fifth, 1,250; and four others from 90 
to 980 each. Speaking of the first named, a German con- 
temporary says: " One of the proudest monuments of the 
iron trade of Germany, the Borsig locomotive and machinery 
works, are, it is reported, about to be closed for an indefinite 
period. For some time past they have had to be kept going 
out of savings, and this the trustee of the Borsig estate de- 
clines to continue to do any longer. The works have been 
conducted at a loss for so many years in succession that they 
threaten to swallow up the entire estate. The late Borsig 
kept the works open for the purpose of finding bread for his 
numerous workmen, the thought of whose dispersion and 
distress was painful to him." There are 5 locomotive works 
in Austria-Hungary, and 3 in Switzerland, though one of 
the latter has turned out no locomotives since 1867. One of 
the Austrian works belongs to a railroad company; it has 
built 1,560 engines, and can turn out from 80 to 100 yearly. 

The received opinion, as to the relation between the hard- 
ness of steel rails and their wearing capacity, has been that, 
barring the tendency of a hard steel to be brittle, the harder 
the rail the better it would wear. Dr. Dudley, Chemist of 
the Pennsylvania Railroad, finds the experience of that road 
to be different, and is rather of the opinion that under the 
conditions of wear to which a steel rail is subjected, namely, 
rolling friction, unlubricated surfaces, and great weight 
with small bearing surface, the quality of the metal neces- 
sary to most successfully withstand the disintegrating forces 
is best expressed by the word toughness, and not by hard- 
ness. He says: "Some two years ago the Pennsylvania 
Railroad Company, in view of the unsatisfactory wear it was 
obtaining from its steel rails, asked to have more carbon put 
into its rails, with a view of making them harder, to resist 
wear. Before the increase the limits of carbon for rails to 
be used on Pennsylvania Railroad was from 0'30 to 50 per 
cent. After the increase the limits were from 040 to 0'50 



per cent, thus securing on the average, perhaps, about a 
tenth of a per cent more carbon in the steel. Now Mr. W. 
H. Brown, Chief Engineer Maintenance of Way, Pennsyl- 
vania Railroad, informs me that these rails of higher carbon 
are giving poorer wear than before the lower limit of carbon 
was raised. This opinion of Mr. Brown is based on his ob- 
servation of the wear of these higher carbon rails, and on the 
number of renewals of these rails rendered necessary by the 
condition of the track." This experience appears to be in 
harmony with that of the General Manager of the Barrow 
Haematite Steel Works, England, Mr. J. T. Smith, who, as 
early as 1875, expressed the conviction that, contrary to what 
might have been anticipated, greater hardness has not con- 
duced to the longevity of the rails, and the softer ones show 
the minimum of wear. 

In their report for 1878, the Executive Committee of the 
Western Railroad Associations deprecate any movement to 
repeal or to seriously impair the integrity of the patent 
system, and say: 

We believe that the gradual and continuous reduction in 
the rates of fare and freight which has taken place would 
have been impossible without the economy of the labor-sav- 
ing and operative devices which invention has furnished. It 
is evident that while "railroading" is being gradually more 
and more reduced to an exact though unwritten science, and 
while its masters are members of a profession that is grow- 
ing in wisdom and importance, still, that further reduction 
in fares and freights, which the logic of events will make 
necessary in the future, is dependent largely upon further 
improvements wl. ich the inventive genius shall furnish. It 
is seriously doubted by some whether invention has not been 
stimulated too much in some of the arts — as that of agricul- 
tural implements. It is, however, difficult to see how the 
inventor can in any way do too much in the matter of re- 
ducing the cost or increasing the facilities of transportation. 
If, then, it is in any sense good policy for the government, 
by arbitrary means and the offering of special inducements, 
to stimulate invention, so much more is it wisdom for trans- 
portation companies to use every proper means toward the 
same result. 

Again, the right of the inventor to his invention, though 
a statutory right, is also a property right, and entitled to 
respect as such. The spirit which would knowingly deprive 
an honest, original inventor, or his assignee, of his right, or 
of the reward due for its use by another, simply because it 
is a patent right, is the same as the spirit which plunders a 
railroad corporation simply because it is a railroad corpo- 
ration. 

< < » > » 

labor In New York City. 

The Herald is responsible for the following table giving 
the number of unemployed mechanics and laborers in the 
city in 1873, the first year of " hard times," and the corre- 
sponding figures for the present time ; also the average wages 
received by each class of workmen then and now. 

The Herald remarks that, when it is remembered that the 
present number of idle men is not far in excess of the average 
in ordinary prosperous years, it will be understood how en- 
couraging is the prospect for the coming spring season. 

, 1873 . , 1879 . 

Average No. Average No. 

wages unem- wages uncm- 

per day. ployed. per day. ployed. 

Laborers (all kinds)... $2.00 10,000 $1.10 3,000 

Carpenters 2.50 8,000 1.75 1.000 

Masons & stone-cutters 3.50 1,500 3.00 1,000 

Bricklayers 3.50 2,000 2.25 800 

Plasterers 3.50 1,500 2.00 600 

Painters 3.50 1,000 2.00 800 

Roofers 3.00 300 2.00 100 

Moulders 2.50 250 2.25 150 

Sawyers 2 50 50 1.90 25 

Harness makers 3.00 50 2.50 40 

Blacksmiths 3.00 300 2.00 100 

Longshoremen (ship 

work) 4.50 1.000 2.50 100 

Cabinetmakers 2.55 500 1.75 200 

Boxmakers 2.75 200 1.80 150 

Printers 3.50 800 2.00 600 

Wagonmakers 3.00 200 2.50 100 

Brass finishers 3.50 200 2.50 50 

Engineers 3.00 500 2.00 400 

Ironworkers 2.50 1,500 8.00 1,000 

Tailors (custom). ...4.50 800 2.50 50 

Jewelers 3.25 50 8.25 30 

Shoemakers 3.50 500 2.00 200 

Capmakers 2.50 200 1.70 50 

Cigarmakers 3.00 500 1.75 300 

Weavers 3.00 100 U.OO 50 

Total 85,400 11,395 



The "Welding of metals at Low Temperatures. 

Some time ago, in order to estimate the amount of hydro- 
cyanic acid in a solution, Mr. Charles A. Fawsett, of Glas- 
gow, Scotland, precipitated it with silver nitrate. After hav- 
ing filtered and washed the precipitate, he reduced it to the 
metallic state by heating to the required temperature. Just 
as he was about to allow it to cool he noticed a small piece 
of dirt among the reduced silver. In order to separate them 

1 he took a thin platinum wire and pushed the silver to one 
side, but on attempting to take the wire away the silver re- 
mained in contact with it. As he thought this curious, he 
tried the following experiment: He took a piece of silver 
foil, about one centimeter square, placed it in an inverted 
porcelain crucible lid, and heated it to about 500° C. ; then he 

. brought into contact with it the extremity of a thin platinum 
wire, and to his astonishment the wire raised the silver from 
the lid, and it remained in contact when cold. 

The silver being so much below its melting point its be- 
havior puzzled him, so he wrote to Sir W. Thomson for an 
explanation. On witnessing the experiment Sir William 
pronounced it a remarkable case of "cohesion," the two 
metals, in fact, "welding," although the temperature was 
far below the melting point of silver. Mr. Fawsett says that 



the experiment can be performed successfully at lower tem- 
peratures than 500° C. if smaller pieces of foil are taken ; and 
that other metals, for instance copper and aluminum, co- 
here to silver in the same manner as platinum, but less strik- 
ingly. 

A Universal International Exnibition of One. 

Signor Louis Josue Raynusso, of Santa Clara Mill, Lima, 
Peru, proposes a grand universal contest, to take place in 
Rome, Italy, during the month of October, 1879. His ex- 
perience and study have inspired him with the profound con- 
viction that water power is not so widely nor so wisely em- 
ployed as it might be; also that he has unequaled plans for 
obtaining the following results, to wit: 

To canalize any waterfall; to elevate the water of any 
river so as to employ it in the irrigation of high grounds; 
t o perfect the system now i n use for grinding corn and other 
grain; to modify advantageously the current mode of mak- 
ing bread, biscuits, and vermicelli. 

To test the question, he proposes the competition above 
named, with prizes to be furnished by himself. The first 
prize of 100,000 francs is offered for the best three plans of 
works, edifices, and machinery, as follows: 

I. Of a large establishment to contain four manufactories, 
as follows : 

1st. A model mill to grind wheat and other kinds of grain, 
with its proper machinery moved by hydraulic power, and 
stores to keep the grain, flour, and bran. 

2d. A factory for the manufacture of bread, with all the 
necessary facilities and advantages for this industry. 

3d. A factory for the manufacture of crackers, with the 
above conditions. 

4th. A factory for the manufacture of vermicelli with the 
same conditions. 

II. To employ the water of a river, by means of a new 
system of canalization, in irrigation, and for the factories 
worked by hydraulic power. 

III. A new system to control any fall of water, regulate 
it, and employ the same as motive hydraulic power in fac- 
tories. 

If only two plans among all those exhibited shall equal 
his, he will pay 50,000 francs; if only one, 25,000 francs. A 
further reward of 2,000 francs is otfered for each piece of 
machinery, either cast, in wood, or drawn, of a new pattern 
and useful to the mill industry, provided it be superior to 
those exhibited by him. 

Also a reward of 1,000 francs for each improved piece of 
machinery, either cast, in wood, or drawn, of those actually 
employed in the mill industry, provided it be superior to 
those employed by him. 

The jury is to be formed from judges selected by the can- 
didates. The contest is open to all the world. 

The plans of the several candidates will be accepted at 
Rome by a commission appointed ad hoc, until the 1st day 
of September, and none afterward. 

— ■» i ■ » » 

Reporting machine. 

Among apparatus whicli may be called literary aids — writ- 
ing, calculating, and other machines — seen at the Paris Exhi- 
bition, was one which attracted much attention, and which 
has not yet been introduced into this country. It is known as 
La Machine Stenographique Michela, the name of its inventor. 
The claims made respecting it are very broad. In the first 
place, it is declared that after a fortnight's practice, any per- 
son of ordinary ability can take down in shorthand charac- 
ters any speech, however rapidly delivered. It is a small in- 
strument, piano like in form, with twenty-two keys, white 
and black, and the stenographic characters are small and 
impressed on slips of paper. Signor Michela claims to have 
classified all the sounds which the human organs of speech 
are capable of producing, and to have so constructed his 
machine that it shall report with unerring fidelity whatever 
is said, German, French, Italian, and Spanish, and it may 
be taken for granted that English is also included, as the ex- 
hibitors announce their intention of introducing the machine 
into this country. The inventor even believes that his ma- 
chine will do much towards the realization of that philosophic 
dream, an universal language. To what extent the hopes of 
the inventor may be realized, of course remains to be seen, 
but the machine is certainly highly ingenious, and seems to 
work satisfactorily. 

-*<«>♦. 

! A New Method of Planting Telegraph Poles. 

| A new method of planting telegraph poles has been in- 
troduced in Pennsylvania. The ground is staked off at 
distances of 200 feet apart; a man starts off with cartridges 
of "electric powder," and with a crowbar in his hand. The 
! bar is driven four or five feet into the ground, a cartridge 
! with a lighted fuse is dropped into the hole, and the man 
1 proceeds to the next stake, but before he reaches it the car- 
tridge has exploded, making a cavity as big as a flour barrel 
in the ground, and a gang of men who follow plant a tele- 
graph pole in the spot. In this way four men will set up 
100 to 150 poles per day, and at a cost two thirds less than 
by the old way. 

Simple mode of Silvering metals. 

Small articles may easily be coated with silver by dipping 
them first into a solution of common salt, and rubbing with 
a mixture of one part of precipitated chloride of silver, two 
parts of potassa alum, eight parts of common salt, and the 
same quantity of cream of tartar. The article is then 
washed and dried with a soft rag. 



1 1879 SCIENTIFIC AMERICAN, INC. 



March 8, 1879.] 



Scientific Amtxitm. 



149 



WHAT WE FIND IN HONEY. 

Among objects familiar to all, honey may be mentioned as 
one capable of affording the microsnopist considerable en- 
tertainment. Before enlarging on this, however, perhaps 
it will prove of interest if we take a rapid glance at the 
composition of honey. 

During the growth of flower buds, copious deposits of 
starch take place in their receptacles and disks. When the 
flowers open, this starch, by the absorption of ox} r gen and 
evolution of carbonic acid, becomes converted into sugar, 
to aid in the rapid development of the delicate floral organs. 
The excess of sugar thus formed, and naturally deposited 
in nectaries of flowers, is extracted from the latter by work 
ing bees. These deposit it in their crop or honey bag, and 
from this receptacle again disgorge it when they return to 
the hive. But during this short interval the sugar, by ad- 
mixture with the liquids secreted in the mouth and crop of 
the insect, becomes somewhat altered; so that the honey we 
obtain from the comb is perhaps not exactly of the same 
chemical composition as when it was sucked from the flower 
by the industrious bee. The solid crystallizable portion of 
honey consists of grape sugar (also called glucose or dextro- 
glucosc), which is abundantly diffused throughout the vege- 
table kingdom, being more especially a product of those 
plants or fruits which possess distinctly acid or sour juices. 
Another constituent of hone}' is an uncrystallizablc, color- 
less sirup, as sweet as cane sugar, and called lasvulose. A 
mixture of ltevuloso and glucose in equivalent quantities 
constitutes fruit sugar or inverted sugar. Honey also con- 
tains some cane sugar, whicli 
is usually the prod uct of such 
plants as have little acid in 
their saps, and which also ex- 
ists in the nectaries of some 
flowers, notably in those of 
cactuses, where the sugar is 
almost wholly of this kind. 
In addition to these sugars, 
we find, as constituents of 
honey, a small quantity of 
gum, mucilage, and a little 
wax. All of the sugars men- 
tioned vary in sweetness; cane 
sugar, for instance, being po- 
pularly distinguished from 
other varieties by its greater 
sweetening power; three 
pounds being equivalent, in 
this respect, to five of grape 
sugar. Both the solid anil 
liquid sugars of the honey 
have the same general pro- 
perties, the liquid differing 
from the solid chiefly in re- 
fusing to crystallize, and in 
containing a mixture of va- 
rious coloring and odorifer- 
ous substances characteristic 
of the flowers from which the 
bee extracted it. To such 
foreign matters as these honey 
owes the varied color, flavors, 
and odor which it has been 
recognized as possessing in 
different districts. To this 

fact is due the high estimation in which was held by 
the ancients the honey of Mount Hybla, in Sicily, a locality 
noted as the habitat of thyme and an abundance of other 
odoriferous flowers. The fame of the honey of Mount Ida, in 
Crete, is owing to the same reason. Hence, also, the per- 
fume of the honey of Narbonne, of Chamouni, and of the 
Moorlands of England when the heather is in bloom. It 
occasionally happens that these foreign substances possess 
bitter, narcotic, and poisonous qualities, as is the case with 



who have made the subject of pollen a specialty, will recog- 
nize our figures, and be able at once to identify them. 

The pollen, Fig. 2, was the prevailing form, and the 
greater part of the honey had probably been derived from 
the flowers whence this variety came. The other pollens 
occurred in less frequency, but all in considerable quantity. 
In addition to the pollen grains, we found, in more or less 
quantities, scales from the wings of various butterflies.which 
had probably been brushed off these insects on their visits 
to the flowers in search of nectar, and which had adhered to 
the hair of the bees on the subsequent visits of the latter to 
the same blossoms. We found many brown fungus spores 
also, like those in Fig. 14; we are not able to place these 
definitely, as we are acquainted with several fungi that have 
spores very similar to this. 

A few insect hairs, probably derived from the bee itself, 
completes our list of what we discovered on a cursory ex- 
amination of a very nice sample of comb honey. It would 
be an interesting matter for those who possess microscopes, 
and who live in the country, to collect pollen grains for 
themselves, and compare them with those introduced into 
the honey by the bees. 

411 1 » 

Chinese Rice Paper. 

The thick, soft, translucent material called Chinese rice- 
paper, is commonly supposed to be made of rice, or some 
sort of fiber obtained from the rice plant. A recent writer 
says that it is not so made, but is the pith of a Falsia papyri- 
/era, sliced thin. The tree grows about twenty feet high, 
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Fig. 



1.— Crystals o£ Grape Sugar in Honey, magnified 100 diameters. Figs. 2 to 13.— Pollen grains, magnified 500 diameters. 

Fig. 14.— Fungus spores, magnified 500 diameters. Fig. 15.— Scales from Butterflies' Wings in Honey, magnified 100 diameters. 



and its pith is an extensive article of commerce in China, 
for it is used in the manufacture of many articles, especially 
toys and artificial flowers. The cylinders of pith exposed 
on removing the bark and woody fiber are rarely an inch and 
a half in diameter, and as the substance is delicate and ten- 
der, rare skill and practice are required to cut the whole 
stick from the circumference to center into one continuous 
sheet. A long, thin, very sharp knife is used for this opera- 
tion. The largest sheets that can be obtained in this way are 



the Trebizond honey, which produces headache, vomiting, about fifteen inches long by ten wide. As soon as the sheets 



and even a kind of intoxication in those eating it; the poi 
sonous quality being derived from the flowers of a rhodo- 
dendron (Azalea pontica). It was probably a honey of this 
kind which poisoned the soldiers of Xenophon, as described 
by that general and author in his "Anabasis." 

As might be expected from what has been said, then, when 
we place a small drop of honey on a slide, cover it with a thin 
glass, and examine it with a high power of the microscope, 
it will be observed to contain a large quantity of sugar crys- 
tals (Fig. 1), which will be found elegant objects when viewed 
with polarized light and the use of a selenite stage. But in 
addition to these constituents there are various foreign mat- 
ters to be found in all honey, and among the most interest- 
ing of these are the pollen grains which the bee had detached 
from the stamens of the flowers in its nectar-gathering visits. 
By careful investigation, very many different kinds of pollen 
may be detected in any sample of honey, and the prevalence 
of one kind over the others will give a clew to the sort of 
locality the bees frequented in collecting their sweet spoil. 
In an examination made of a beautifully clear sample of 
honey, contained in a very white comb, a short time since, 
we found the varieties of pollen grains figured herewith, 
each of which is represented magnified 500 diameters. We 
are at present unable to assign them to the plants from 
whence they were derived, since no work has been as yet 
published giving figures of the pollen of our American 
plants. 

Perhaps some of our readers who are microscopists, and 



are cut they are spread out, all little holes.carefully mended, 
and then they are pressed under weights until dry. The re- 
fuse scraps, etc., go to make pillows; the ordinary sheets 
are dyed brilliantly and sold to the flower makers, while the 
largest sheets are destined for the foreign market after being 
carefully painted by skillful native artists. There is no sub- 
stance yet discovered that so well represents the delicate 
texture of the petals of flowers as this paper of pith, and it 
is exported to some extent by artificial flower manufacturers. 
The tree could no doubt be grown here, as our climate is 
much like that of China. 



Diversified Industry, and How to Get It. 

An Eastern contemporary discusses this question with un- 
common force and pertinence. The free trade theory, " get 
your work done where it can be done cheapest," sometimes 
leads to painful, humiliating, if not disastrous results. Men 
are yet living who remember that period of national crude- 
ness or national disgrace, when the United States could not 
so much as strike a medal in honor of its own victories. At 
the very moment when, in our diplomacy, we were defying 
England in a series of measures which led to the war of 
1812, we had occasion to strike some medals for our naval 
heroes. At that time there was no machinery in the country 
strong enough for the purpose, and we had to ask the British 
mint, as a favor, to strike our medals for us. 

" Nations have other functions than trade, other desires 
thantobuyin thecheapest market. And, as it happened to us 



in our late war, a nation may find the cheapest market sudden- 
ly closed when the need of buying is greatest. Under con- 
ditions not dissimilar our Western farmers are learning the 
same lesson. " They were once bewildered," says our con- 
temporary, "with the simple theory that each nation is for 
one thing — the United States for food, England for ma- 
chinery, Italy for fine arts, and Germany for philosopb}'. 
How charming it all was, to be sure! We send to England 
our wheat, and England sends to us our hoes, and shovels, 
and drag chains. But as the Western farmer gets beyond a 
pioneer's position ; as he finds it necessary to work with tools 
more useful than hoes and shovels; as the complicated ma- 
chinery made in gigantic establishments at Springfield and 
Chicago, and a hundred other places, cuts down for him his 
graiu and stacks it, cuts down his hay and tosses it into the 
loft for him — the farmer on the prairies has every reason to 
be thankful that the invention of this machinery was not left 
to people four thousand miles away, who had never seen a 
prairie, who knew nothing of an American summer or of 
the exigencies of an American harvest. He has reason to 
be thankful that, under the auspices of such men as Henry 
Clay and John Caldwell Calhoun, a diversified industry was 
forced upon this country, unwilling enough to accept it; 
that the foresight of the country's leaders almost compelled 
the country, against its will, to create the machinery, the 
machinist, the inventors, and the machine shops which now 
enable the farmers of this country to feed the world. 

" If anybody supposes that the very existence of a great 
harvest will, by a natural law of evolution, develop the ma- 
chinery which will reap it, he 
has only to travel through 
Southern Russia or through 
the fertile fields of Poland, 
and inquire how many cen- 
turies the harvests of grain 
have existed there without de- 
veloping McCormick's reap- 
er, or such a firm as Whitely, 
Fasselar & Kelley. The truth 
is, you must have your in- 
ventor, your machinist, and 
even your machine shop close 
by the field of their work and 
their triumph. They must 
know the need ; they must 
talk with the men who feel 
it; they must see the early 
experiment; they must be 
able to correct, in person, 
the first mistakes. There 
must also be that sharp and 
generouscompetition between 
different shops which shall 
secure to the farmer the best 
result at the cheapest price, 
at his own door. 

" No person, indeed, who 
sees the daily operation of 
agriculture at the West would, 
for an instant, relegate to 
Europe the manufacture of 
any part of the necessary ma- 
chinery. Suppose a casting 
gives way in a Louisiana 
sugar mill. ' Buy where you 
can buy cheapest,' says Herbert Spencer. ' Telegraph to 
us in Birmingham the shape of your casting and its size, 
and in three weeks you shall have it renewed in the best 
workshop in the world.' To which, of course, the planter 
replies that at the end of three weeks his cane will be no- 
where. He does not want to buy where he can buy cheap- 
est. He wants to buy where he can buy quickest. The 
nearer the foundry the better. . . . 

" It is usual to reply to the repetition of such fundamental 
principles that, under the great law of accident, under this 
wonderful law of ' let-alone,' if the farmer wants a reaper 
he will surely get it somehow, and if the planter wants a 
cog wheel or a roller it will come to him somehow. Supply, 
it is said, will always meet demand. Supply meets demand 
when intelligent men come between and compel the supply. 
This city of Boston needed an easy highway to the Hudson. 
And long enough it would have continued to need it, if intel- 
ligent men had not forced an unwilling community to legis- 
late, to incorporate, and to subsidize, until at last those rail- 
roads were built which Governor Rice so well called 'our 
open rivers to the West.' 

"Every inch of railway in New England has been 
created by the principles which are at the bottom of the 
system of protection. If you want a man to establish a 
ferry, so that you shall be sure to find him there of a stormy 
night in December, you must encourage that man by cer- 
tain privileges which you give him in pleasant days in sum- 
mer. If you want men to establish the workshop which 
shall, in the end, train your inventors, make your reapers, 
and repair your sugar mills, you must at the outset give 
those men certain advantages for which, in the end, you will 
find you are repaid a thousand-fold." 



Lice on Cattle. — An immediate and effective remedy 
for lice on cows and other cattle, also for ticks on pigs, is to 
wash the affected parts with potato water, or water in which 
potatoes have been boiled. One application is generally suf- 
ficient. 
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BECENTLY PATENTED INVENTIONS. 

A few novelties are shown in the accompanying engrav- 
ing which illustrate the versatility of American inventive 
genius. Fig. 1 represents an improved can for containing 
common petroleum oil. The spout, which is enlarged at 
its lower end, contains a hinged valve, A, connected with 
the rod, B, which extends through a tube projecting from 
the can just above the handle. The rod carries a piston, 
which slides in the tube as the valve. A, is operated by push- 
ing the rod. The movement of the piston opens an aperture, 
through which air enters the can, allowing the oil to flow 
out freely. On releasing the valve rod the spring returns 
the parts to their normal position, sealing the can completely. 

In Figs. 2 and 3 a 
saw is shown that 
is capable of saw- 
ing in any direc- 
tion without being 
turned. It consists 
of a bar or wire hav- 
ing struck up burr 
teeth. The saw is 
stretched in a frame 
in the usual way, 
and is designed to 
follow the line of 
the pattern in any 
direction without 
the necessity of 
turning the saw 
frame. 

Figures 4 and 5 
represent a simple 
device for attach- 
ment to ordinary 
pen holders, to en- 
able a common pen 
to be used in draw- 
ing straight lines 
without danger of 
smearing the edge 
of the ruler with 
ink. The attach- 
ment consists of a 
simple narrow ring, 
which encircles the 
pen holder and sup- 
ports the guide rod 
which slides in con- 
tact with the edge of 
the ruler as shown 
in the engraving. 

In Figs. 6 and 7 are shown a gun and projectile for 
throwing lines. It is especially designed for use in cases of 
shipwreck. The gun is of common construction, but it is 
of quite large bore. The projectile is a hollow cylinder, 
closed at one end by a plug, B, and arranged to contain the 
line, C, which is secured to an eye in the plug and is coiled 
compactly in the cylinder. The butt of the projectile is 
stopped and packed by a suitable wad. "When the gun is 
discharged the projectile, in its flight, pays out the line. 
Should the distance through which the projectile travels ex- 
ceed the length of line contained in it, a relay line, which is 
connected with the line, C, supplies the deficiency. 

Fig. 8 shows a novel postal envelope, which is made so 
that it may be easily opened to admit of examining its con- 
tents. It consists in a box spun or stamped from sheet 
metal, having the top and 
bottom made flaring for the 
double purpose of receiving 
packing, and protecting the 
screw threads by which the 
two parts are secured to- 
gether. 



it yielded to a registered force of 2 lbs. Again, a pine block 
of four inches thickness and two feet in length was taken 
and pressed into a board of two inches thickness. 

" Then to again ascertain its refinement of accura- 
cy, a hen's egg was taken and inclosed in plaster of Paris, 
with two small holes at each end, and, the pressure being ap- 
plied, the contents were forced out of these small apertures 
at a strain of 32 lbs., and such is the command over the 
action of the machine that the pressure was stopped in an 
instant, and the yolk ceased to be expelled, the shell of the 
egg remaining unbroken. A nut was also cracked by the 
machine without crushingthe kernel. 

"No such nicety of regulated pressure, combined with such 
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SOME RECENT AMERICAN INVENTIONS. 

an enormous range of power and absolutely exact registra- 
tion of the strain exerted, has ever before been attained. 
The cost of the machine to the government, under the 
contract, is $31,000, but Mr. Emery has expended over 
$100,000 in perfecting it." 

How Wooden Shoes are Made. 

An industry that cannot last many years more, thanks to 
the rapid cheapening of leathershoes by means of machinery, 
is the manufacture of wooden shoes, still the only wear of 
thousands of French peasantry. A writer in Chambers' 
Journal pleasantly describes the manner in which this in- 
dustry is carried on. The surroundings are certainly pic- 
turesque. An encampment has been formed in the beech 
woods, and suitable trees are selected and felled. Each will 



Great Testing Machine. 

The great testing machine 
designed by Mr. Albert Eme- 
ry, for the United States Com- 
mission for testing iron and 
steel, which has been in pro- 
cess of construction for three 
years past at the Watertown 
(Mass.) Arsenal, is now com- 
pleted. Some experimental 
tests made with it in the pre- 
sence of the Commissioners 
are thus described in the Bos- 
ton Traveler : 

" The merit of this new test- 
ing machine is its great power 
united with its mathematical 
accuracy. In illustration of 
this a few of the interesting 
results it has reached in the 
course of the recent experi- 
ments may be cited. A five 
inch bar of iron was pulled 
apart, and the strain regis- 
tered in doing it was 722,000 
lbs. To attest its minute ex- 
actness, a horse hair was next 
submitted to the strain, and 




MACHINE FOR SOFTENING SILK. 



probably give six dozen pairs of wooden shoes. Other kinds 
of wood are spongy and soon penetrated with damp, but 
the beech sabots are light, of close grain, and keep the feet 
dry in spite of snow and mud, and in this respect are greatly 
superior to leather. 

All is animation. The men cut down the tree; the trunk 
is sawn into lengths, and if the pieces prove too large they 
are divided into quarters. The first workman fashions the 
sabots roughly with the hatchet, taking care to give the bend 
for right and left; the second takes it in hand, pierces the 
hole for the interior, and scoops the wood out with an in- 
strument called the cuiller. 
The third is the artist of the company; it is his work to 

finish and polish it, 
carving a rose or 
primrose upon the 
top if it be for the 
fair sex. Sometimes 
he cuts an open bor- 
der around the edge, 
so that a blue or 
white stocking may 
be shown by a co- 
quettish girl. As 
they are finished 
they are placed in 
rows under the 
white shavings ; 
twice a week the 
apprentice exposes 
them to a fire, which 
smokes and hardens 
the wood, giving it 
a warm, golden hue. 
Thelargestsizes are 
cut from the lowest 
part of the bole, to 
cover the work- 
man's feet who is 
out in rain from 
morning to night. 
The middle part is 
for the busy house- 
wife, who is tread- 
ing the washhouse, 
the dairy, or stands 
beside the village 
fountain. Next 
come those of the 
little shepherd, who 
wanders allda}' long 
with his flock, and 
still smaller ones for the school boy. Those for the babies 
have the happiest lot; they are seldom worn out. As the 
foot grows the mother keeps the little sabots in a corner of 
her cupboard beside the baptismal robe. 

^ i » i ♦» 

MACHINE FOB SOFTENING SILK. 
The accompanying engraving represents an improved ma- 
chine employed by French manufacturers to soften and 
polish silk after dyeing. The skeins of silk are hung over 
bobbins, the lower ones being slightly raised for that pur- 
pose. The support being withdrawn, the slotted weights 
suspended from the lower bobbins come in play and stretch 
the silk. 

An ingenious mechanism gives an oscillating motion to a 
horizontal rack engaging the vertical bars which support 

the lower bobbins, and the 
skeins are thereby twisted and 
untwisted while revolving, 
every part of the silk being 
brought in turn under the de- 
sired manipulation by the 
slower revolution of the up- 
per bobbins. In this way the 
silk is softened and given a 
glossy finish. The machine 
takes up but little room, and 
is said to do its work in a su- 
perior manner. 

» m t 

A Promising Experiment. 

Some remarkable experi- 
ments in wheat cultivation 
have been tried in Michigan. 
Under the supervision of a 
committee appointed for the 
purpose, 68 lbs. of seed to 
the acre were sown in drills 
16 inches apart, and the grain 
was cultivated with a horse 
hoe once in the fall and twice 
in the spring. For compari- 
son, another plat of ground 
was sown with wheat drilled 
in, in the usual way, 90 lbs. 
to the acre. The committee 
reports that the average yield 
was 69}£ per cent great- 
er in the 16 inch drills than 
in the 8 inch, and while the 
former did not lodge or 
crinkle the latter did so badly. 



©1879 SCIENTIFIC AMERICAN, INC. 



March 8, 1879.] 



^tuntiiu %mtxunu. 



151 



[From Harper's Magazine for March, 1879.1 
GABY'S MAGNETIC MOTOR 

With an ordinary horseshoe magnet, a bit of soft iron, and 
a common shingle-nail, a practical inventor, who for years 
has been pondering over the power lying dormant in the 
magnet, now demonstrates as his discovery a' fact of the 
utmost importance in magnetic science, which has hitherto 
escaped the observation of both scientists and practical 
electricians, namely, the existence of a neutral line in the 
magneticfield — a line where the polarity of an induced mag- 
net ceases, and beyond which it changes. With equally 
simple appliances he shows the practical utilization of 
his discovery in such a way as to produce a magnetic 
motor, thus opening up a bewildering prospect of the pos- 
sibilities before us in revolutionizing the present methods of 
motive power through the substitution of a wonderfully 
cheap and safe agent. By his achievement Mr. Wesley W. 
Gary has quite upset the theories of magnetic philosophy 
hitherto prevailing, and lifted magnetism out from among 
the static forces where science has placed it to the position of 
a dynamic power. The Gary Magnetic Motor, the result of 
Mr. Gary's long years of study, is, in a word, a simple con- 
trivance which furnishes its own power, and will run until 
worn out by the force of friction, coming dangerously near 
to that awful bugbear, perpetual motion. 

The old way of looking at magnetism has been to regard 
it as a force like that of gravitation, the expenditure of an 
amount of energy equal to its attraction being required to 
overcome it ; consequently its power could not be availed of. 
Accepting this theory, it would be as idle to attempt to make 
use of the permanent magnet as a motive power as to try to 
lift one's self by one's boot straps. But Mr. Gary, ignoring 
theories, toiled away at his experiments with extraordinary 
patience and perseverance, and at last made the discovery 
which seems to necessitate the reconstruction of the ac- 
cepted philosophy. 

To obtain a clear idea of the Gary Magnetic Motor, it is 
necessary first to comprehend thoroughly the principle 
underlying it — the existence of the neutral line and the 
change in polarity, which Mr. Gary demonstrates by his 
horseshoe magnet, his bit of soft iron, and his common 
shingle-nail. This is illustrated in Fig. 1. The letter A 
represents a compound magnet; B, a piece of soft iron made 




fast to a lever with a pivoted joint in the center, the iron 
becoming a magnet by induction when in the magnetic field 
of the permanent magnet; C, a small nail that drops off when 
the iron, or induced magnet, is on the neutral line. By 
pressing the finger on the lever at D, the iron is raised above 
the neutral line. Now let the nail be applied to the end of 
the induced magnet at E; it clings to it, and the point is 
turned inward toward the pole of the magnet directly below, 
thus indicating that the induced magnet is of opposite 
polarity from the permanent one. Now let the iron be 
gradually lowered toward the magnet; the nail drops off at 
the neutral line, but it clings again when the iron is lowered 
below the line, and now its point is turned outward, or 
away from the magnetic pole below. In this way Mr. Gary 
proves that the polarity of an induced magnet is changed 
by passing over the neutral line without coming in contact. 
In the experiment strips of paper are placed under the soft 
iron, or induced magnet, as shown in the figure, to prevent 
contact. 

The neutral line is shown to extend completely around the 
magnet; and a piece of soft iron placed upon this line will 
entirely cut off the attraction of the magnet from anything 
beyond. The action of this cut-off is illustrated in Fig. 2. 
The letters A and B represent the one a balanced magnet and 
the other a stationary magnet. The magnet, A, is balanced 
on a joint, and the two magnets are placed with opposite 
poles facing each other. The letter C is a piece of thin or 
sheet iron, as the case may be, made fast to a lever with a 
joint in the center, and so adjusted that the iron will move on 
the neutral line in front of the poles of the stationary mag- 
net. By pressing the finger on the lever at D the iron is 
raised, thus withdrawing the cut-off so that the magnet, A, 
is attracted and drawn upward by the magnet, B. Remove 
the finger, and the cutoff drops between the poles, and, in 
consequence, the magnet, A, drops again. The same move- 
ment of magnets can be obtained by placing a piece of iron 
across the poles of the magnet, B, after the magnet, A, has 
been drawn near to it. The magnet, A, will thereupon im- 
mediately fall away; but the iron can only be balanced, and 
the balance not disturbed, by the action of the magnets upon 
each other when the iron is on the neutral line, and does not 
move nearer or farther away from the magnet, B. 

It may not be found easy to demonstrate these principles 
at the first trials. But it should be borne in mind that it took 
the inventor himself four years after he had discovered the 
principle to adjust the delicate balance so as to get a machine 
which would go. Now, however, that he has thought out 



the entire problem, and frankly tells the world how he has 
solved it, any person at all skillful and patient, and with a 
little knowledge of mechanics, may soon succeed in demon- 
strating it for himself. 

The principle underlying the motor and the method by 
which a motion is obtained now being explained, let us ex- 
amine the inventor's working models. The beam movement 
is the simplest, and by it, it is claimed, the most power can 
be obtained from the magnets. This is illustrated in Fig. 3. 
The letter A represents a stationary magnet, and B the soft 
iron, or induced magnet, fastened to a lever with a joint in 
the center, and so balanced that the stationary magnet will 
not quite draw it over the neutral line. The letter C repre- 
sents a beam constructed of a double magnet, clamped to- 
gether in the center and balanced on a joint. One end is set 
opposite the stationary magnet, with like poles facing each 




other. The beam is so balanced that, when the soft iron, 
B, on the magnet, A, is below the neutral line, it (the beam) 
is repelled down to the lower dotted line indicated by the 
letter D. The beam strikes the lever, E, with the pin, F, 
attached, and drives it (the lever) against the pin, G, which 
is attached to the soft iron, B, which is thus driven above 
the neutral line, where its polarity changes. The soft iron 
now attracts the beam magnet, C, to the upper dotted line, 
whereupon it (the soft iron) is again drawn down over the 
neutral line, and its polarity again changing, the beam mag- 
net, C, is again repelled to the lower line, continuing so to 
move until it is stopped or worn out. This simply illus- 
trates the beam movement. To gain a large amount of 
power the inventor would place groups of compound sta- 
tionary magnets above and below the beam at each side, and 
the soft iron induced magnets, in this case four in number, 
connected by rods passing down between the poles of the 
stationary magnets. A "pitman" connecting the beam 
with a fly-wheel to change the reciprocating into a rotary 
motion would be the means of transmitting the power. With 
magnets of great size an enormous power, he claims, could 
be obtained in this way. 

One of the daintiest and prettiest of Mr. Gary's models is 
that illustrating the action of a rotary motor. There is a pe- 
culiar fascination in watching the action of this neat little 
contrivance. It is shown in Fig. 4. The letter A represents 
an upright magnet hung on a perpendicular shaft; B, the 
horizontal magnet; C, the soft iron which is fastened to the 
lever, D; E, the pivoted joint on which the lever is balanced ; 
and F, the thumbscrew for adjusting the movement of the 
soft iron. This soft iron is so balanced that as the north pole 
of the upright magnet, A, swings around opposite and above 
the south pole of the horizontal magnets, B, it drops below 
the neutral line and changes its polarity. As the magnet, A, 
turns around until its north pole is opposite and above the 
north pole of the magnets, B, the soft iron is drawn upward 
and over the neutral line, so that its polarity is changed 
again. At this point the polarity in the soft iron, C, is like 
that of the permanent magnets, A and B. To start the en- 
gine the magnet, A, is turned around to the last-named po- 
sition, the poles opposite like poles of the magnets, B; then 
one pole of the magnet, A, is pushed a little forward and 
over the soft iron. This rotary magnet is repelled by the 
magnets, B, and also by the soft iron ; it turns around until 
the unlike poles of the permanent magnets become opposite; 
as they attract each other the soft iron drops below the neu- 
tral line, the polarity changes and becomes opposite to that 
of the magnets, B, and like that of the magnet, A; the mo- 
mentum gained carries the pole of A a little forward of B and 
over the soft iron, which, now being of like polarity, repels 
it around to the starting point, completing the revolution. 
The magnets, A and B, now compound or unite their forces, 



and has small springs applied and adjusted so as to balance 
it against the power of the magnets. In this working model 
the soft iron vibrates less than a fiftieth of an inch. 

The rotary motion is intended for use in small engines 
where light power is required, such as propelling sewing 
machines, for dental work, show windows, etc. 

When Wesley Gary was a boy of nine years, the electric 
telegraph was in its infancy and the marvel of the day; and 
his father, who was a clergyman in Cortland county, New 
York, used to take up matters of general interest and make 
them the subject of an occasional lecture, among other 
things, giving much attention to the explanation of this new 
invention. To illustrate his remarks on the subject he em- 
ployed an electro magnetic machine. This and his father's 
talk naturally excited the boy's curiosity, and he used to 
ponder much on the relations of electricity and magnetism, 
until he formed a shadowy idea that somehow they must be- 
come a great power in the world. He never lost his interest 
in the subject, though his rude experiments were interrupted 
for a while by the work of his young manhood. When the 
choice of a calling was demanded, he at first had a vague feel- 
| ing that he would like to be an artist. "But," he says, 
" my friends would have thought that almost as useless and 
unpractical as to seek for perpetual motion." At last he 
went into the woods a-lumbering, and took contracts to clear 
large tracks of woodland in Western and Central New York, 
floating the timber down the canals to Troy. He followed 
this business for several years, when he was forced to aban- 
don it by a serious attack of inflammatory rheumatism, 
brought about through exposure in the woods. And this, 
unfortunate as it must have seemed at the time, proved the 
turning point in his life. His family physician insisted that 
he must look for some other means of livelihood than lum- 
bering. To the query, " What shall I do?" itwas suggested 
that he might take to preaching, following in the footsteps 
of his father, and of a brother who had adopted the profes- 
sion. But this, he said, he could never do; he would do his 
best to practice, but he couldn't preach. "Invent some- 
thing, then," said the doctor. "There is no doubt in my 
mind that you weremeant foraninventor." This was really 





and the soft iron is again drawn up over the neutral line; its 
polarity is changed, and another revolution, is made without 
any other force applied than the force of the magnets. The 
motion will continue until some outside force is applied to 
stop it, or until the machine is worn out. 

The result is the same as would be obtained were the mag- 
nets, B, removed and the soft iron coiled with wire, and bat- 
tery force applied sufficient to give it the same power that it 
gets from the magnets, B, and a current changer applied to 
change the polarity. The power required to work the cur- 
rent changer in this case would be in excess of the power 
demanded to move the soft iron over the neutral line, since 
no power is required from the revolving magnet under these 
circumstances, it being moved by the magnets compounding 
when like poles are opposite each other, three magnets thus 
attracting the iron. When opposite poles are near together, 
they attract each other and let the iron drop below the line. 
The soft iron, with its lever, is finely balanced at the joint, 



said in all seriousness, and Mr. Gary was at length persuaded 
that the doctor knew him better than he did himself. His 
thoughts naturally recurring to the experiments and the 
dreams of his youth, he determined to devote all his energies 
to the problem. He felt more and more confident, as he 
dwelt on the matter, that a great force lay imprisoned with- 
in the magnet; that some time it must be unlocked and set 
to doing the world's work ; that the key was hidden some- 
where, and that he might find it as well as some one else. 

At Huntingdon, Pa., Mr. Gary madehis first practical de- 
monstration, and allowed his discovery to be examined and 
the fact published. He had long been satisfied, from his ex- 
periments, that if he could devise a "cut-off," the means of 
neutralizing the attractive power of a stationary magnet on 
another raised above it and adjusted on a pivot, unlike poles 
opposite, and so arrange this cut-off as to work automatical- 
ly, he could produce motion in a balanced magnet. To this 
end he persistently experimented, and it was only about four 
years ago that he made the discovery, the key to his prob- 
lem, which is the basis of his present motor, and upsets our 
philosophy. In experimenting one day with a piece of soft 
iron upon a magnet he made the discovery of the neutral 
line and the change of polarity. At first he gave little at- 
tention to the discovery of the change of polarity, not then 
recognizing its significance, being absorbed entirely by the 
possibilities the discovery of the neutral line opened up to 
him. 

Here was the point for his cut-off. For a while he ex- 
perimented entirely with batteries, but in September, 1874, 
he succeeded in obtaining a movement independent of the 
battery. This was done on the principle illustrated in Fig. 
2. The balanced magnet, with opposite poles to the station- 
ary magnet, was weighted so that the poles would fall down 
when not attracted by the stationary magnet. When it was 
attracted up to the stationary magnet, a spring was touched 
by the movement, and thus the lever with the soft iron was 
made to descend between the two magnets on the neutral 
line, and so cutting off the mutual attraction. Then the 
balanced magnet, responding to the force of gravitation, de- 
scended, and, when down, struck another spring, by means 
of which the cut-off was lifted back to its original position, 
and consequently the force of attraction between the mag- 
nets was again brought into play. 

In June, the following year, Mr. Gary exhibited this con- 
tinuous movement to a number of gentlemen, protecting 
himself by covering the cut-off with copper, so as to disguise 
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the real material used, and prevent any one from robbing 
him of his discovery. The publication in the local news- 
papers of the performance of the little machine, which was 
copied far and wide, excited much interest. But the inven- 
tor was by no means satisfied. He had succeeded in secur- 
ing a continuous motion, but not a practical motor. He had 
invented a. unique plaything, but not a machine that would 
do man's work. So he made further experiments in one di- 
rection and another, using for a long time the battery; and 
it was not until some time after he moved to Boston (which 
was about two years ago; that he was convinced that the 
points in the change of polarity, with which he was so little 
impressed when he first hit upon them along with his dis- 
covery of the neutral line, were the true ones to work upon. 
Thereafter his progress was most rapid, and in a little while 
he had constructed working models, not only to his own sat- 
isfaction, but to that of those experts who had the fairness 
to give them a critical and thorough examination, clearly 
demonstrating his ability to secure motion and power, as 
they had never before been secured from self-feeding and 
self-acting machines. His claim, as he formally puts it, is 
this: " I have discovered that a straight piece of iron placed 
across the poles of a magnet, and near to their end, changes 
its polarity while in the magnetic field and before it comes 
rn contact with the magnet, the fact being, however, that 
actual contact is guarded against. The conditions are that 
the thickness of the iron must be proportioned to the power 
of the magnet, and that the neutral line, or line of change in 
the polarity of the iron, is nearer or more distant from the 
magnet according to the power of the latter and the thick- 
ness of the former. My whole discovery is based upon this 
change of polarity in the iron, with or without a battery." 
Power can be increased to any extent, or diminished by the 
addition or withdrawal of magnets. 

Mr. Gary is forty-one years old, having been born in 1837. 
During the years devoted to working out his problem he has 
sustained himself by the proceeds from the sale of a few 
useful inventions made from time to time when he was 
forced to turn aside from his experiments to raise funds. 
From the sale of one of these inventions — a simple little 
thing — he realized something like ten thousand dollars. 

The announcement of the invention of the magnetic mo- 
tor came at a moment when the electric light excitement was 
at it height. The holders of gas stocks were in a state of 
anxiety, and those who had given attention to the study of 
the principle of the new light expressed the belief that it 
was only the question of the cost of power used to generate 
the electricity for the light that stood in the way of its gen- 
eral introduction and substitution for gas. A prominent 
electrician, who was one day examining Mr. Gary's princi- 
ple, asked if in the change of polarity he had obtained elec- 
tric sparks. He said that he had, and the former then sug- 
gested that the principle be used in the construction of a 
magneto-electric machine, and that it might turn out to be 
superior to anything then in use. Acting on this suggestion, 
Mr. Gary set to work, and within a week had perfected a 
machine which apparently proved a marvel of efficiency and 
simplicity. In all previous machines electricity is generated 
by revolving a piece of soft iron in front of the poles of a 
permanent magnet. But to do this at a rate of speed high 
enough to produce sparks in such rapid succession as to 
keep up a steady current of electricity suitable for the light, 
considerable power is required. In Mr. Gary's machine, 
however, the piece of soft iron, or armature, coiled with 
wire, has only to be moved across the neutral line to secure 
the same result. Every time it crosses the line it changes 
its polarity, and every time the polarity changes, a spark is 
produced. The slightest vibration is enough to secure this, 
and with each vibration two sparks are produced, just as 
with each revolution in the other method. An enormous 
volume can be secured with an expenditure of force so 
diminutive that a caged squirrel might furnish it. With the 
employment of one of the smallest of the magnetic motors 
power may be supplied and electricity generated at no ex- 
pense beyond the cost of the machine. 

The announcement of the invention of the magnetic mo- 
tor was naturally received with incredulity, although the re- 
cent achievements in mechanical science had prepared the 
public for almost an3'thing, and it could not be very much 
astonished at whatever might come next. Some admitted 
that there might be something in it; others shrugged their 
shoulders and said, ''Wait and see;" while the scientific re- 
ferred all questioners to the laws of magnetic science; and 
all believers in book authority responded, " It can't be so, 
because the law says it can't." A few scientists, however, 
came forward, curious to see, and examined Mr. Gary's 
models; and when reports went out of the conversion of 
two or three of the most eminent among them, interest 
generally was awakened, and professors from Harvard and 
from the Massachusetts Institute of Technology called, ex- 
amined, and were impressed. More promptly than the sci- 
entists, capitalists moved ; and before science had openly 
acknowledged the discovery and the principle of the inven- 
tion, men of money were after Mr. Gary for the right to use 
the motor for various purposes ; one wished to use it for 
clocks, another for sewing-machines, others for dental en- 
gines, and so on. 

It is as yet too soon to speculate upon what may result 
from the discovery; but since it produces power in two 
ways, both directly by magnets and indirectly by the gener- 
ation of unlimited electricity, it would seem that it really 
might become available in time for all purposes to which 
electricity might long ago have been devoted except for the 



' great expense involved. Within one year after the invention 
of the telephone it was in practical use all over the world, 
I from the United States to Japan. And it is not incredible 
that in 1880 one may be holding a magnetic motor in his 
; pocket, running the watch which requires no winding up, 
and, seated in a railway car, be whirling across the conti- 
nent behind a locomotive impelled by the same agency. 

m i t i m 

Astronomical Notes. 

Observatory op Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 

POSITIONS OP PLANETS FOR MARCH, 1879. 

Mercury. 

On March 1 Mercury rises a little before seven in the 

morning, and sets at 5h. 30m. P.M. Its course is so nearly 

that of the sun, that it probably will not be seen before the 

middle of the month. After the middle of the month it 

should be looked for, in the twilight, some degrees north of 

i the point of sunset. 

I Mercury is in its best position on March 29. It sets on 

the 31st at 8 P.M., about a degree south of the point at 

which Venus sets. 

Venus. 

Venus will be more and more conspicuous, in the west, 
during the whole month of March. It sets on March 1 at 
7h. 28m. P.M., and on the 31st at 8h. 41m. P.M. 

Venus and Saturn will have nearly the same apparent posi- 
tion on the evening of March 2, and with a small telescope, 
can probably be seen in the field of view at the same time. 
Mars. 

Mars is not likely to be seen, as it is visible only in the 
early morning hours. Mars rises on March 1 at 4h. 9m. A.M. 
far south of east, and sets at lh. 12m. P.M. 

On March 31 Mars rises at 3h. 26m. A.M., and sets at 

lh. 3m. P.M. 

Jupiter. 

Jupiter's path is so nearly that of the sun, that It cannot 
be seen until the latter part of the month, and at that time 
for only a short interval before sunrise. On March 31 Jupi- 
ter rises at 4h. 23m. A.M., far south of east. 
Saturn. 

Saturn is now so far from us, and sets so soon after the 
sun, that only its larger satellites can be seen, even with a 
powerful telescope. 

On March 1 Saturn rises at 7h. 40m. A.M., and sets at 7h. 
33m. P.M. On March 31 Saturn rises at 5h. 50m. A.M., and 
sets at 5h. 54m. P.M. On March 2 Saturn and Venus ap- 
proach ; Saturn will be south of Venus. 
Uranus. 

Although Uranus has passed its point of opposition, it is 
still in good position for evening observers. 

On March 1 Uranus rises at 4h. 56m. P.M., and sets at 
6h. 20m. A.M. of the next day. On March 31 Uranus rises 
at 2h. 52m. A.M., and sets at 4h. 19m. P.M. 

Uranus comes to the meridian at 10 P.M. on March 25, at an 
altitude (in lat. 42°) of 60°. It is then nearly between 
Regulus and Rho Leonis, 3° east of Regulus. A telescope 
of two inches aperture will show the planet with a disk, and 
it is sometimes seen with the eye. With a powerful glass 
Uranus appears as a small bluish-white planet, unmarked 
by spots. Its satellites are not easily found; very rarely are 

more than two seen. 

Tbe Zodiacal Light. 

The zodiacal light is a column of soft white light seen 
after sunset and before sunrise. It has been unusually bright 
during February, its cone-shaped figure resting upon the 
horizon; its apex has been seen near the Pleiades. On Feb- 
ruary 12, at 7 P.M., it was so brilliant that the rest of the 
1 sky seemed to be thrown into darkness. The southern 
, boundary was decidedly brighter than the northern. It can 
i probably be seen on any moonless night in March. It is 
most easily traced by looking a little north of west, and 
therefore seeing it by oblique vision. 

Electro-plating with Zinc. 

The so-called galvanized iron is covered with zinc, not by 
galvanic action, but mechanically, the object.being to protect 
it by galvanic action at the expense of the zinc. If it is de- 
sired to deposit a uniform layer of zinc upon iron or other 
metal by means of a battery the following bath is employed: 
10 parts of alum and 1 part of freshly precipitated hydrated 
oxide of zinc (still moist) are dissolved in 100 parts of water. 
This bath can only be used cold. The article to be plated is 
cleaned in an acid bath, attached to the negative pole of a 
battery, and immersed in the above bath. A large plate of 
cast zinc is connected with the positive pole. The current 
need not be very strong, and the zinc is deposited equally 
well upon all metals. If copper which has been zinc plated 
in this way is heated, a beautiful and thin layer of brass is 
produced on the surface. When iron is coated in this way 
the strength of the coating increases upon warming the arti- 
cle, and the iron is completely protected from rust. The 
thickness of the coating, of course, is proportional to the 
time it is left in the bath. It must be borne in mind, how- 
ever, that the zinc is poisonous, and such vessels should 
never be used either for culinary purposes or to hold drink- 
ing water, which objection does not hold in regard to flie 
more expensive, but likewise more durable, nickel plating. 
For ornamental and architectural work and some parts of 
machinery zinc will prove a cheap and useful substitute. 



Wise Industrial Legislation not Impossible. 

Discussing the memorial with reference to the establish 
ment of a national industrial bureau, lately presented to 
Congress by Senator Davis, of Illinois, a writer in the New- 
ark Advertiser says: 

Confessedly the greatest difficulty environing this subject 
lies in our inability to mobilize labor, so that when any 
special industry becomes overcrowded, its muscle and brain 
may be speedily transferred to other employments. If a 
part of the sad toilers of the coal mines could have been sud- 
denly moved off and transformed into agriculturists at the 
time of the decline of the iron trade, a long story of priva- 
tion would have remained untold. But they were miners 
and miners only, and, mostly of foreign origin, they lacked 
tbattransmutability which is peculiar to the American me- 
chanic and laborer, who is usually enough of a jack of all 
trades to try his hand at something new whenever his present 
resource has failed him. It is from this latter class that the 
agriculture of the West has been so amazingly recruited with- 
in the last five years, so that Kansas and other trans-Missis- 
sippi States have grown in wealth and population while all 
was idle and retrograde at the East. Still another difficulty 
is that the trades are now so subdivided that few mechanics 
know more than some one specialty of their avocation, and 
the intrusion of a pegging machine breaks up a whole 
"gang" of shoemakers. The first influence of the introduc- 
tion of machinery is always to depreciate the value of handi- 
work. It takes some time to adapt the two so that they can 
work in harmony, as they always do at last. 

That it is not altogether Utopian to look to legislation for 
some remedy of this evil, is plain in the one fact we have 
referred to of the vast growth of agriculture during our re- 
cent period of depression of trade and commerce. Had it 
not been for homestead legislation almost thirty years ago 
this exodus of labor from the East to the West and from the 
shop to the field would have been impossible. Had it not 
been for a system of legislation far older than the Homestead 
act, as it is also more recent because it has been continuous, 
the new settlers at the West would not have found a School 
Fund already provided and waiting for them. Given good 
lands and good schools as a free gift, poverty is inexcusable, 
and that at least legislation has done for labor. It has done 
far more. It has given to the emigrant the shelter of estab- 
lished order, the protection of the law, an organized govern- 
ment based on the experience of older States, and put them 
all at work in waiting for the oncoming flood tide of popula- 
tion. So much then is already proved to be within the easy 
scope of statesmanship to accomplish. 

This achievement suggests that more is possible in the 
same direction, and not only those who suffer in idleness, 
not only those who are sentimental philanthropists, but care- 
ful and cautious social scientists, who reason calmly and 
from facts, believe that there is enough of a possible Provi- 
dence, even in a Congress, to afford cheer and encouragement 
in the further work of adapting our labor to civilization. 



Advice to Young Physicians. 

At the thirty-eighth annual Commencement of University 
Medical College, held at the Academy of Music in this city 
a few evenings since, Chancellor Howard Crosby performed 
the duty of conferring the degree of M.D. upon 205 young 
men, composing the largest medical class ever graduated in 
America. 

The Chancellor afterward delivered an address to the 
graduating class, which contained much good advice, and 
was received with great applause. 

Among other good things, which we have not room to give, 
the Chancellor said : The same Faculty who have counted 
you worthy to receive the Degree of Doctor of Medicine have 
counted me worthy to address you with words of counsel on 
this occasion, and if I respect their decision in the one case 
I am obliged as a reasoning mortal to respect it in the other. 
Whenever I enter the medical college a new sense of my ig- 
norance bursts painfully upon me, accompanied by a pro- 
found feeling of awe, to conceal both of which I have to 
summon all of my powers of hypocrisy and to appear very 
knowing and perfectly at my ease. So I walk around the 
museum and delightedly examine the bottled diseases that 
ornament that instructive department, and if Dr. Darling is 
near I drop a Latin phrase of admiration; then I mount to 
the microscopic apparatus and put histological questions, 
whose answers, wholly indigestible, I nevertheless swallow 
with apparent gusto, after which I am thoroughly prepared 
to visit the Styx, Acheron, and Pyriphlegethon, the region of 
monstra horrenda quibus lumina adempta, a region which, 
strange to say, in that wonderful cdificeoccupies the highest 
story. I descend to the Faculty Chamber, and there serenely 
talk with men who, I know, look right through me, and see 
my liver and my diaphragm as plainly as they see my nose. 
Nor does my presence of mind leave me here; my faith is 
encouraged to rise to a sublime height, and so when Dr. 
Thomson tells me that the heat of the healthy body never 
rises above 98°, I believe him, although I have been baked 
under an Arabian sun with the mercury about 150°; and 
when Dr. Arnold tells me that the teeth are not bones, I be- 
lieve him, while I inwardly wonder what they are if they 
are not bone. 

" A rolling stone gathers no moss," which I suppose may 
be also read, "An itinerant doctor gets no practice." There 
are some men in this world so impatient that they dodge 
their opportunities. Their opportunities come along and 
find them gone. If they had waited the tide would have 
turned or the wind would have blown from a different qusr- 
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ter. A professional man starting in life will be sorely 
tempted to this recklessness, wearily. Waiting for clients or 
patients, it is so very natural to think, " This cannot be the 
spot: I ought to be in another part of the city, or in another 
town," but it is the spot, only he isn't the man quite. He 
will be when he has become longer known in the neighbor- 
hood, when acquaintance has ripened into confidence, and 
confidence into experience of his professional ability. Great 
names, gentlemen, were once very small names, and large 
fortunes began with a dollar. Identify yourself with one 
place, and in due time you'll become as well known and well 
UFed as the penitentiary. 

" The early bird catches the worm." I know malevolent 
wit has from this wholesome saw drawn an unhealthy con- 
clusion about the stupidity of early worms, but you will not, 
I'm sure, be misled by those trifiers. The adage means 
promptness, and promptness means self-denial,, and self-de- 
nial is ugly. For it means getting out of a warm bed in the 
middle of a cold night to breast the storm for a mile or two; 
it means letting that smoking dinner go un- 
touched; it means giving up that ride with your 
sweetheart just as you were going to be so com- 
fortable in the buggy; it means, in short, every- 
thing, however disagreeable, when duty calls. If 
you are ever ready on call, people will be ready 
with their calls. They always count the prompt 
doctor the best doctor. Your skill will be of 
small avail without promptness to use It. 

"Pleasant words are health to the bones," 
which may be also read, " A doctor's cheerful- 
ness is often as good as his physic." I wish some 
one of you gentlemen would take the leisure of 
the next year — while you are waiting forpaticnts 
— in studying the curative properties of cheerful 
manners in the sick room, and then publish your 
discoveries in a manual for Dr. Thomson to use 
with his classes. I don't suppose you could do 
much with scarlet fever or smallpox; but what a 
vast array there is of nervous diseases to which 
pleasant words would be like the breath of spring 
and the oxygen of the mountain top! Cheer up 
your patient, and you'll rectify the circulation; 
cheer up your patient, and you'll augment his 
nerve power; cheer up your patient, and all the 
tissues will revive. Medicine must sometimes be 
disagreeable, but doctors never. A physician's 
face should be like sunshine and his voice like 
wedding bells. 

" Take care of the pennies, and the pounds will 
take care of themselves." Now, don't think I 
am going to preach pecuniary carefulness to you. 
No. I have quoted the proverb for quite another 
purpose. It is of time, not money, I would use 
it. Your whole life is to be given to science; to 
one of the noblest departments of scientific re- 
search and activity. You are therefore to grow 
in scientific knowledge. Your learned professors 
have only started you in the paths of exploration. 
But while you are to study, you are also, I trust, 
to be very busy in your practice. Of course, 
then, you cannot sit down and say, " I'll devote 
this week or this day to study." There's a sore 
throat over the way, and an erysipelas five miles 
off, that knock that pretty design in the head. 
You will have no long delicious sails on the sea 
of medical learning. But you will have scraps 
of time, five minutes here and a quarter of an 
hour there, coming along very tantalizingly, but 
nevertheless coming along between two calls or 
between sawing the wood and holding the baby. 
Now, these scraps of time are your very fortune. 
Add up the minutes and you are astonished that 
they amount to whole days, and many of them. 
Have a valuable treatise on some branch of your 
profession always open on your table or desk, 
with your open note book and pencil by its side. 
Drop into your seat and catch at least one idea. 
The five minutes are gone and away you go, but 
you have caught and fastened a new idea. Go on in that 
way and you'll have a mountain of them in a year. Use dil- 
igently your scrap time. Don't lounge. Don't think fifteen 
minutes are so short that there is no use in applying one's 
self to anything in particular. Save up these pennies of time, 
and then hurrah for the pounds. 

" Obrta printipiis," which good old Matthew Henry trans- 
lated by an English proverb, "Nip mischief in the bud." 
Begin your medical career with a careful avoidance or aban- 
donment of bad habits, especially such as would harm your 
standing in the esteem and regard of your patients. A man 
whose clothes are saturated with stale tobacco smoke is not 
an agreeable visitor in a sick room. Nor is it reviving to a 
delicate organization to have stimulants applied through the 
physician's breath. Neatness in personal apparel and deli- 
cacy in manipulation may seem to be small matters, but I 
can assure you that their neglect may have a weighty influ- 
ence toward failure. 

Now, gentlemen, don't be proud because you are the 
world's benefactors. Beneficence can afford to be modest 
because its rank is so high. The real nobility need not be 
particular about publishing its titles. It leaves self-praise to 
quacks and mountebanks. Do your full duty as physicians, 
and you will have all the respect and praise that are your 
due without any effort to put feathers in your own cap. 



TEE LUEAY CAVEEN. 

BY H. C. HOVJST. 

(Continued from page 68.) 

Stalactitic distortion is a new and fascinating study. The 
grotesque results have been repeatedly described, but the 
causes have been overlooked. 

Consider, first, the normal growth of a stalactite. It is 
tubular and cylindrical. A drop of lime water, on evapora- 
tion, deposits a ring of its own diameter. The next drop 
makes a second ring exactly equal to the first, and cemented 
to it. Ring follows ring, in a continually lengthening tube, 
through which the water drips, never able to lay down its 
burden of carbonate of lime until it reaches the air. Myriads 
of these white and fragile tubes are to be seen thickly crowd- 
ed together, from an inch to a foqt in length, and sometimes 
extending for several feet from roof to floor. 

When the flow of water exceeds the capacity of the tube, 
or the orifice is closed up, a series of layers will be formed 
by the overflow, thicker above than below. Thus the cylin- 
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der is transformed into an elongated cone. The distortion 
of these simple shapes ca.nnot be due to fluctuations of the 
air, as in the case of icicles; nor to varied resistance of the 
medium penetrated, as in roots piercing the soil; nor to 
parasitic punctures, as in vines and stems, although simulat- 
ing all these abnormal growths. Such causes are not in 
operation here. What agencies, then, have produced these 
extraordinary results? 

Crystallization is one o f the causes sought. A delicate tas- 
sel is often formed on the tip of a stalactite; it sometimes en- 
velops the entire tube. The same growth also shoots up from 
blocks of limestone and nodules of flint, and from its resem- 
blance to petrified moss, it is generally so called. But each 
pointed leaf is really a brown, yellow, or white crystal of 
aragonite, occasionally prismatic in shape, and more rarely 
rounded like delicate fruitage. The indications pointed to a 
temporary submersion, at some time, of the substance to 
which the clusters were attached. 

On a renewal of stalactitic growth, the fresh deposit would, 
of course, be exterior to these increments, causing many curi- 
ous distortions. The tassel, by incrustation, becomes a bulb. 
The enlargement is often so great as to inwrap contiguous 
stalactites, whose primary tubes appear, by a transverse sec- 
tion, like pipe stems piercing the excrescence. 



forth are afterwards coated with layers of carbonate of lime. 
Fungi also play an important and hitherto unnoticed part 
in stalactitic distortion. Our attention was called to nume- 
rous fine, elastic bristles growing on stalactites and other 
kinds of dripstone in all parts of the cavern. Each carries a 
little ball at its extremity, usually enveloped by a globule of 
water. We further observed that the conditions often fav- 
ored a thin deposit of the carbonate of lime on these bristles, 
so that their shape remained after the substance had decayed. 
Many of these black setse and white filaments were examined 
by the microscope, and the gradations were traced from the 
finest hairs up to great knots and tangled outgrowths. 

This fungus is a new species of Mucor, to which I have af- 
fixed the specific name of Stalactitis (see Fig. 1), with the fol- 
lowing botanical description, namely: 

Mucor stalactitis. — Sporangia, globose, membranaceous, 
dehiscent by a fissure, terminating threads; sporidia, sub- 
globose and separating; flocci, tubular, indistinctly par- 
titional, sometimes branching at the base, but never at the 
apex. Specific marks: sub-solitary threads; 
sporangia simple; height, one tenth to one half 
an inch; color, dark olive green; found on sta- 
lactites and other formations iu caves; locality, 
Luray, Page county, Virginia. 

My thanks are due to Professor D. C. Eaton, 
of Yale College, for aid in examining this beau- 
tiful fungus; and also to W. H. Miller, M.D., of 
Luray, for help in collecting specimens. 

Among many examples of lateral outgrowths 
having fungi for starting points, a single one must 
suffice for description, selected as exhibiting an 
extraordinary result of this kind of interference. 
(See Fig. 2, reduced to one fourth natural size.) 
The distortion is so symmetrical as to argue de- 
sign. From a large stalactite two tendrils have 
grown, which we are sure, from careful exam- 
ination, did not originate with crystals, but 
with fungi. The trickling lime water was 
arrested by them in its descent along the surface, 
and made a thin deposit, which was increased 
until the projections caught calcareous drippings 
falling directly from the roof of the cave. A 
structure was thus built up, of considerable 
magnitude compared with its slender support, 
and in which the ordinary relations of stalactite 
and stalagmite are interchanged, the stalagmite 
being uppermost. 

Luray Cavern continually yields new discov- 
eries of surprising beauty as the reward of 
perseverance. Explorations have been lately 
pushed through a long corridor, having a central 
row of stalagmites running through its entire 
length, leading from Stonewall Avenue into a 
splendid hall, about 100 feet in diameter and 
equally high. It is located, according to our 
topographical examination, under a sink observed 
about 100 yards southwest of the mouth of the 
cave, and within 200 yards of the entrance to 
Ruff ner's Cave at the summit of the hill. We 
daily expect to hear of the discovery of some 
communicating passage between these two cav- 
erns. There are proofs that the Indians explored 
these hidden recesses by some other means than 
the present entrance. 

One day we mounted the huge masses of 
dripstone, near the Double Column, by means of 
a ladder. Then creeping a long distance, un- 
winding a ball of twine as a clew by which to 
return, and breaking hundreds of delicate stalac- 
tites that it seemed a pity to disturb, but that 
barred our way, we emerged on an eminence, 
whence with some difficulty we descended into 
a deep ravine. This locality was thought to be 
the furthest point from the entrance, so far as 
known. And there, by digging with our knives 
in the dry bed of an old torrent, we unearthed 
an arrowhead and a quantity of charcoal. At a 
later day a party found moccasin tracks near the 
Double Column, covered by shallow water and incrusted by 
a thin coating of lime. 

In a gulch near the Imperial Spring human bones are visi- 
ble, including a jaw with three tooth sockets, the femur, 
the tibia, and the ribs, the latter fractured. The remainder 
of the skeleton is concealed under dripstone, for whose for- 
mation several centuries must have been required. 

The conclusion that these are Indian remains would no 
doubt be confirmed by skillful exhumation, especially should 
any weapons or ornaments be thus brought to light. The 
unlucky adventurer, apparently a youth less than 18 years 
of age, is supposed to have lost his way amid the darkness, 
and to have fallen from the cliff at whose base his bones now 
lie entombed in alabaster. 

We found in all parts of the cave vestiges of former occu- 
pants of the humbler forms of life, and especially observed 
thousands of tracks once made by rats, rabbits, raccoons, and 
wolves. In one locality we pursued bear tracks to a spot 
where bruin had left long scratches on a stalagmite not yet 
healed over. All these impressions looked fresh, but could 
not have been so, for it is years since any wild beasts have 
appeared in the vicinity. Marks in the tenacious clay might 
remain unchanged for centuries. 

Various layers of excrementitious matter were noticed, and 



Uncouth expansions grow wherever crystals having shot also many small bones of mice and bats, along with casts of 
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worms. A few large bones have been gathered up, but not 
yet identified. We recognized the skeleton of a squirrel, the 
jaw of a raccoon, the jaw and teeth of a large carnivore (pos- 
sibly a panther), the skull of a wolf, and the skull of a deer 
that was probably dragged in from above, as it was gnawed 
by rodents. All the animal remains thus far met with are 
geologically recent, although the cavern itself must be older 
than the Tertiary period. 

Scientific cave digging has not yet been begun at Luray. 
This would require a thorough breaking up of the stalagmitic 
floor down to the solid limestone, followed by an exhaustive 
examination of the contents in vertical slices. The process 
need not injure objects of general interest, if limited to 
portions not now open to the public; and it would almost 
certainly be rewarded by valuable arch aeo logical discoveries. 

The list of living fauna is meager, including one rabbit, 
twenty bats, and numerous small black spiders. The latter 
were probably brought in with the lumber and other ma- 
terial used in making walks and stairways. 

It was taught by Agassiz, and has long been the popular 
notion, that the various forms of aquatic life existing in 
caverns were originally created within the limits over which 
they now range and with the structural peculiarities now 
belonging to them. But it is doubtful if there is more 
variability than can be explained by supposing simple re- 
tardation through successive generations. For exam pie: the 
well-known Amblyopsis spelceus has congeners enjoying per- 
fect vision. Cave rivers contain fish with eyes, with sightless 
eyes, with mere protuberances instead of eyes, and finally 
those destitute of even rudimentary visual organs. Gradations 
of color and osseous structure correspond. It is certain, 
moreover, that subterranean streams feed open rivers, with 
which many of them are so connected, at high water, as to 
be easily replenished by familiar fluviatile forms. 

Were the old hypothesis correct, we ought to find living 
objects in the pure and wholesome waters of the Luray 
Cavern. But, so far as we could learn, those beautiful 
basins, transparent as air, and lined with white crystals, so 
that every portion is clearly visible, are totally uninhabited, 
however broad and deep; and the sole assignable cause for 
such remarkable barrenness is their isolation from outer 
streams. 

Only six very small gravel-cut domes were found. They 
are located in Stebbins Avenue, and they seem but copies, 
on a greatly reduced scale, of those lofty domes of the Ken- 
tucky caves that cut clear through from the soil to the drain- 
age level. Yet the cavern floors are traceable, and we 
satisfied ourselves of the existence of four distinct tiers. The 
vertical distance from the highest gallery to the lowest pit 
is about 220 feet. Basins are found at every altitude; all 
filled by percolation. Our visit was just after very heavy 
rains, and the walls were everywhere dripping, but no run- 
ning streams appeared, although dry torrent beds are com- 
mon. These all belong to the ancient history of the cave. 

There is an extraordinary rift near Brodus Lake. We 
traced it for over 500 feet. Its width varies from 1 to 2 feet, 
and it seems to have been caused by the settling of the rocks 
in consequence of having been undermined. Interiorly it 
slants at an angle of 30° from the perpendicular. Campbell, 
who is a daring climber, had already, as he informed me, 
descended by the aid of a rope 50 feet long till the end of it 
was reached, without touching bottom. In my com- 
pany two other trials were made at more favorable 
points, and without a rope ; but in each instance the edge of 
a pit was reached, whose depth was not ascertained, but was 
thought to be not more than 20 or 30 feet. 

Could this lowest floor of all he reached, which must in 
the nature of the case be nearly down to drainage level, we 
anticipate the discovery of running streams containing fish, 
Crustacea, and fresh water algas; and we confidently predict 
that, allowing for retardation, they will be found to resemble 
species now existing in the Shenandoah river and its tribu- 
taries. 



I A simple and sure fastening for hames has been patented 
I by Mr. Joseph Frank, of New York city. It consists in the 
combination of hook plates and a lever for throwing one of 
the plates into engagement with the other, and a spring- 
action catch for retaining the lever. 



drains, should never communicate directly with sleeping 
rooms. 

In all cases of diphtheria, fully as great care should be 
taken in disinfecting the sick room, after use, as in scarlet 
fever. After a death from diphtheria, the clothing disused 
should be burned or exposed to nearly or quite a heat of 
boiling water; the body should be placed as early as practi- 
cable in the coffin, with disinfectants, and the coffin should 
be tightly closed. Children, at least, and better adults also 
in most cases, should not attend a funeral from a house in 



Wlial to Do In Cases of Diphtheria. 

From the Circular of the Massachusetts State Board of Health. 

In the first place, as diphtheria is a contagious disease, 
and under certain circumstances not entirely known, very 
highly so, it is important that all practical means should >hich a death from diphtheria has occurred. But with suit- 
be taken to separate the sick from the well. As it is also \ able Precautions it is not necessary that the funeral should 
infectious, woolen clothes, carpets, curtains, hangings, etc., | be Private, provided the corpse be not in any way exposed, 
should be avoided in the sick room, and only such materials ! Although it is not at present possible to remove at once 
used as can be readily washed. a " sources of epidemic disease - y et the frequent visitation of 

All clothes, when removed from the patient, should be at such disease > and especially its continued prevalence, may 
once placed in hot water. Pocket-handkerchiefs should be ,,e taken as sufficient evidence of insanitary surroundings, 
laid aside, and in their stead soft pieces of linen or cotton and of sources of sickness to a certain extent preventable. 



cloth should be used, and at ODce burned. 



SOME RECENT INVENTIONS. 

An improved process of hardening, toughening, and in- 
creasing the homogeneous character of metal castings and 
alloys, has been patented by N. W. Williams, of Philadel- 
phia, Pa. It consists in applying to the surface of the 
molten metal pieces of horn or other analogous material. 

A barbed wire or cable for fences, having a new form of 
double or interlocked barb, invented by Mr. Joseph Winter- 
botham, of Joliet, 111., has double pointed barb sections, 
bent in a peculiar manner and combined with a duplex 
cable, so that the barbs cannot loosen or become detached. 

An improvement in rubber horseshoe pads, patented by 
William A. Taylor, of Washington, D. C, has a beveled 
flange that projects down inside of the shoe to avoid balling, 
and it is capable of being expanded to suit the size of the 
hoof. 

An improvement in suspenders, which provides for sup- 
porting both pantaloons and drawers, or pantaloons and 
overalls, invented by Mr. William A. Miller, of Martinsville, 
111., is contrived so that both garments will be supported 
properly without liability to disarrangement. 

An improved roofing tile, in which provision is made for 
rendering the joints secure, has been patented by Mr. Edwin 
Bennett, of Baltimore, Md. This tile is diamond-shaped, 
and has marginal ribs at its two upper edges, and is pro- 
vided with downwardly projecting ribs at its two lower 
edges for engaging the upper ribs of the adjacent tile; it 
also has a channel which constitutes a rib seat, and is en- 
tirely covered by the tile which overlaps it. 




It should be distinctly understood that no amount of arti- 
ficial " disinfection " can ever take the place of pure air, 
| good water, and proper drainage, which cannot be gained 
without prompt and efficient removal of all filth, whether 
from slaughter houses, etc., public buildings, crowded tene- 
ments, or private residences. 

«iii » — 

manufacturers' Troubles In England. 

A correspondent writes to the Kidderminster Shuttle the 
following account of great ingratitude on the part of some 
weavers employed at one of the carpet manufactories in 
Stourport. An important order was received by a firm for 
immediate execution, and a short time before Christmas in- 
formation was received that the carpets ordered were ur- 
gently wanted. The manager saw the weavers engaged on 
the order, and urged them to lose no time in the completion 
of the work, and asked them to work overtime. The men in- 
formed the manager that it was against the rules of the as- 
sociation of which they were members to work overtime; 
and, as there appeared no possibility of the order being 
completed by the time required, the manager set several 
young men on some looms to work overtime, and by this 
means the order was duly executed. The firm, with the 
view of preventing any bickerings among the men, allowed 
the weavers engaged on the order to charge full price for 
all the carpet woven by the young men, while the firm paid 
the youths handsomely for all the overtime made by them. 
A few days after the men had received the money earned by 
the youths a deputation of weavers waited upon the princi- 
pal of the firm, and protested against the employment of the 
youths on the looms, and, in addressing his employer, one 
of the deputation urged that if the person ordering the car- 
pets wanted the order executed in such haste, he should have 
distributed the order among the several firms in the town! 



Large Libraries. 

By far the largest library in the world is the National 
Library at Paris, which in 1874 contained 2,000,000 printed 
books and ISO, 000 manuscripts. Which the next largest is, 
it is difficult to say, for the British Museum and the Imperial 
Library of St. Petersburg both had in 1874 1,100,000 vol- 
umes. After them comes the Royal Library of Munich with 
its 900,000 books. The Vatican Library at Rome is sometimes 
erroneously supposed to be among the largest, while in point 
of fact it is surpassed, so far as the number of volumes goes, 
by more than sixty European collections. It contains 105,000 
printed books and 25,500 manuscripts. The National Library 
at Paris is one of the very oldest in Europe, having been 
founded in 1350, while the British Museum dates from 1753, 
or a time more than 400 years later. In the United States 
the largest is the Library of Congress at Washington, which 
in 1874 contained 261,000 volumes. The Boston Public fol- 
lowed very closely after it with 260,500 volumes, and the 
Harvard University collection came next with 200,000. The 
Astor and Mercantile, of New York, are next, each having 
148,000. Among the colleges after Harvard's Library comes 
Yale's with 100,000. Dartmouth's is next with 50,000, and 
then come in order Cornell with 40,000; the University of 
Virginia with 36,000; Bowdoin with 35,000; the University, 
of South Carolina, with 30,000; Ann Arbor, 30,000; Amherst, 
20.000: Princeton, 28,000; Wesleyan, 25,500; and Columbia, 

25,000. 

— , m i ■ > •» 

Australian Letters. 

E. C. H., Sydney, N. S. Wales, writes: It would be well 

for all American correspondents to know that unless their 

letters, etc., addressed to Australasia are marked " via San 

Francisco," they are sometimes sent by other routes, causing 

in the sick room; those being especially useful which de- ' much trouble and annoyance to the recipient. E. C. H. 

stroy bad odors without causing others (nitrate of lead, chlo- ' knows several cases where circulars in a sealed envelope 

ride of zinc, etc.). In schools there should be especial super- \ have been charged from 40 to 60 cents on delivery in Sydney, 

I vision, as the disease is often so mild in its early stages as 1 because they were received " via Brindisi," no route being 

' not to attract common attention; and no child should be al- 1 marked on the envelope. 

lowed to attend school from an infected house, until allowed j ""*'"'" Z ' 

. . T *i t ' The Egg Trade. 

to do so by a competent physician. In the case of young 

children, all reasonable care should be taken to prevent un- The traffic in eggs in this country is estimated by compe- 
I due exposure to the cold. tent authorities to equal $180,000,000 a year. The barreled 

i Pure water for drinking should be used, avoiding contami- eggs received yearly at New York reach over 500,000 bar - 
' nated sources of supply; ventilation should be insisted on, ! rels, valued at $9,000,000, and this is but one branch of the 

and local drainage must be carefully attended to. Privies trade. It is said that Philadelphia consumes 80,000 dozen 

and cesspools, where they exist, should be frequently emptied j eggs a day. The receipts in Boston for the year 1878 were 

and disinfected; slop water should not be allowed to soak over 6,500,000 dozen. 



Fig. 2.-CTJEI0TJS STALACTITE GROWTH.-FROM LURAY 
CAVERN. 



Disinfectants should always be placed in the vessel con- 
taining the expectoration, and may be used somewhat freely 



into the surface of the ground near dwelling houses, and the 
, cellars should be kept dry and sweet. In cities, especially 
I in tidal districts, basins, baths, etc., as now connected with 



Between 5,000,000 and 6,000,000 
dozen are annually exported from the country. The mil- 
lions of dozens consumed throughout the country without 
passing into dealers' hands, it is impossible to estimate. 
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TO INVENTOBS. 

An experience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete— including the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay in 
tiling the case, a complaint we often hear from other 
sources. Another advantage to the inventor in securing 
his patent through the scientific American Patent 
Agency.it insures a special notice of the invention in 
the Sci ;\tip;c American, which publication often 
opens neaotiiLtions for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
In foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO.. office Scientific American. 



*§winm anfl imanal. 

The Charge for Insertion under this head is One Dollar 
a line f 07 each insertion j about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

Steam Tug Machinery. Engines, Boilers, Sugar Ma- 
chinery. Atlantic Steam Engine Worts, Brooklyn, N.Y. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf. Co., Boston, Mass. 

Jarvis Patent Boiler Setting, same principle as the 
Siemens process for making steel j burns screen- 
ings and all kinds of waste fuel, without blower. 
A. F. Upton, Agent, 4S Congress St., Boston, Mass. 

The new fragrant Vanity Fair Cigarettes. New com- 
binations of rare Old Perique and Virginia. 

Save Fuel by using Steam Boiler Damper Regulator. 
National Iron Works, New Brunswick, N. J. 

Walworth Mfg. Co., Boston, Mass., make Pipe Fit- 
tings under Patent No. 196,875. 

Artificial Stone.— Wanted to buy receipt for making. 
Address Wm. A. Morrison, Alton, 111. 

New Gear Cutting Attachment for Lathes. Lace 
Leather Cutter. Something new. Send for lists. Jack- 
son & Tyler, Baltimore, Md. 

Oval Spools.— L. F. Bcals, of Marquette, L. S., Mich., 
wishes to correspond with parties who make them. 

Brass Tubing Dealers please send address to L. N. 
Chapin, New Lisbon, N. Y. 

Outfits for Nickel and Silver Plating, $5 to $200. 
Union Silver Plating Company, Princeton, 111. 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. 

Hand Fire Engines, Lift and Force Pumps, for fire 
md all other purposes. Address Rumsey & Co., Seneca 
Falls, N.T., and 93 Liberty St., N. Y. city, U.S.A. 

Send for Circulars of Indestructible Boot and Shoe 
Soles to II. C. Goodrich, 40 Hoyne Ave., Chicago, III. 

Wanted— Pattern Maker and Wood Worker. Address 
Red Wing Iron Works, Redwing, Minn. 

Our Imp. Steam Governor is far in advance of all others; 
prices reduced. Huntoon Gov. Co., Lawrence, Mass. 

An Electrician of ten years' practical experience, en- 
gaged In manufacturing electrical apparatus, desires a 
situation as superintendent or electrician for some tele- 
phonic exchange. Address II. \V., Carrier 38, Cin., O- 

For Sale.— Brown & Sharpe Universal Milling Ma- 
chine; 4 horse j Baxter Engine. W. E. Lewis, ( orry, Pa. 

For Sale.— One Putnam Gear Cutter, Brown & Sharp 
Miller, Screw Machines, and other good second-hand 
machinery. E P. Bullard, 14 Dey St., New York. 

Kinney Bros.' New Cigarette, Sweet Caporal, fine, 
mild, and sweet, are becoming extremely popular every- 
where. 

For Power & Economy, Alcott's Turbine ,Mt.Holly,N. J. 

Circulars for Inventors and Manufacturers. Pamph- 
lets on machinery, price lists, etc., written, illustrated, 
and printed; estimates furnished. Park Benjamin, Ph. 
D., Editor Appleton's " Cyclopaedia of Applied Mechan- 
ics," 3Y Park Row, New York. 

Two of the handsomest and best Guns ever brought 
to this country, but little used, for sale for less than half 
their cost. One a double-barreled breech-loading shot- 
gun, and the other a double express rifle. A rare chance 
to procure two valuable weapons. See advertisement 
on back page. 

A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Bros., 2.318 Frankford Ave., Phila. 

Shaw's Noise Quieting Nozzles and Mercury Pressure 
Gauges. T. Shaw, 915 Ridge Ave.. Philadelphia, Pa. 
For Steam Pumps send to Dean Bros., Indianapolis, Ind. 

Little Giant Screw Plates, Adjustable Dies, Taps, etc. 
Wells Bros., Greenfield, Mass. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 
Corliss Engines. Watts, Campbell & Co., Newark, N.J. 

Case Hardening Preparation. Box 73,Willimantic, Ct. 

H. Prentiss & Company, 14 Dey St., N. Y., Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

Needle Pointed Iron, Brass, and Steel Wire for all 
purposes. W. Crabb, Newark, N. J. 

Belcher & Bagnall. 25 Murray St.. N.Y., have the most 
economical Steam Engines, Boilers, Pumps, in market; 
also improved wood and iron working machinery. 

Hydraulic Elevators for private houses, hotels, and 
public buildings. Burdon Iron Works, Brooklyn, N. Y. 

Bevtna & Co. 's Hydraulic Elevator. Great power, 
simplicity .safety, economy durability. 94 Liberty St. N.Y. 

Presses. DieB. and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Alcott's Turbine received the Centennial Medal. 



I Parties furnishing Machinery for making Truck or 
: Plain llarrels cheaply, address P. O. Box 3234, N.Y. city. 
j Safety Linen Hose.— New machinery enables us to 
! offer this Hose lower than ever. Greene, Tweed & Co. , 
New York. 

Nickel Plating.— A white deposit guaranteed by using 
! our material. Condit,Hanson & Van Winkle,Newark,N.J. 
Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 

! Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N Y., (Evening Pest Building, room 22.) 

I The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
■ E. Lyon & Co ., 470 Grand St., N.Y. 

Walrus Leather, Walrus Wheels; all kinds of Polish- 
| ing . Supplies, in quantities to suit. Greene, Tweed & 
Co.. New York. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Special Planers for Jointing and Surfacing, Band and 
Scroll Saws, Universal Wood-workers, etc., manufac- 
tured by Bentel, Margedant & Co., Hamilton, Ohio. 

Steel Castings true to pattern, of superior strength 
and durability. Gearing of all kinds. Hydraulic cylin- 
ders, crank shafts, cross heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester Steel Castings Company, 
Evelina St .. Philadelphia, Pa. 

Mill Stone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau St., N. Y . 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L. S. Graves & Son, Rochester, N. Y. 

Machine Cut Brass Gear Wheels for Models, etc. (new 
list). Models, experimental work, and machine work 
generally. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

" Vick's Floral Guide " contains a colored plate, 500 
illustrations, 100 pages, descriptions of the best flowers 
and vegetables, and how to grow them; all for 5 cents; 
in English or German. Add. James Vick. Rochester, N.Y. 

For Shafts, Pulleys, or HangerR, call and see stock 
kept at 79 Liberty St. Wm. Sellers & Co. 
Excelsior Steel Tube Cleaner. Schuylkill Falls,Phila.,Pa. 

Deoxidized Bronze. Patent for machine and engine 
journals. Philadelphia Smelting Co., Phila., Pa. 

Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Pittsburgh Steel Casting Company, 
Pittsburgh, Pa. 

Self-feeding upright Drilling Machine of superior 
construction. Drills holes from % to H in. diameter. 
Pratt & Whitney Co., Manufs., Hartford, Conn. 

Best Power Punching Presses in the world. Highest 
Centennial Award. A.H.Merriman, W. Meriden, Conn. 

Mellen.Williams & Co.,57Kilby SL.Boston.Mass. Wie- 
gand Sectional Steam Boiler. -Etna Rocking Grate Bar 

Howard Patent Safety Elevators. Howard Iron Works, 
Buffalo, N. Y. 

Holly System of Water Supply and Fire Protection for 
Cities and Villages. See advertisement In Scientific 
American of this week. 

Inventors 1 Models. John Ruthven, Cincinnati, O. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 



NEW BOOKS AND PUBLICATIONS. 

Great Industries op Great Britain. 
Vol. 1. Illustrated. London and New 
York: Cassell, Petter & Galpin. $3. 
A handsome volume, devoted mainly to the popular 
description of the industries based on cotton, hemp, 
flax, JQte, wool, and worsted, iron and steel, and ship- 
building, with well written descriptions of the leading 
English establishments devoted to each. In addition 
the well known biographer Robert Smith tells the life 
story of several eminent English manufacturers; Mr. 
Fox Bourne discusses the conditions and prospects of 
foreign rivalry with English mining and manufacturing 
j industries; Dr. Gordon Hogg, late Senior President of 
I the Royal Medical Society of Edinburgh, has three 
papers in relation to health and disease in industrial oc- 
cupations; and Mr. James Henderson, assistant in- 
spector of factories, discusses the factory system and 
' other phases of industrial legislation. Though pre- 
, pared especially for English readers this work will be 
I found instructive as well as entertaining to all inter- 
! ested in great industries everywhere. 

The British Journal Photographic "Al- 
manac for 1879. 

This excellent little annual is now before us, brimful 
of valuable information for the photographer and all 
who are interested in the progress of this most useful 
art. All the new photo processes and improved formulae 
brought to light during the past year are here given 
together with hundreds of recipes, hints, diagrams of 
new instruments.scientiflc information concerning light- 
colors, illumination, and many other appropriate sub- 
jects. Edited by J T. Taylor. New York. E. & H. T. 
Anthony, Broadway, New York. 




(1) R. J. F. writes: 1. I have some car- 
bons and porous cups of an old Leclanche battery. 
What shall I do to prepare them for use in a bichromate 
battery? A. Soak them a day or so in warm water. 2. 
In the Scientific American Supplement of February 
8, No. 162, on page 2577. there is described an electric 
light under this head, "No. 20, A Simple Electric 
Light." Please give me the size of the carbon used. A. 
One sixteenth inch diameter, three quarters inch long 



3. How shall I reduce the size of a piece of carbon if it 
is too large? A. File it or grind it. 4. It was also 
stated under that head that the person used 3 or 4 cells 
of a bichromate battery. How many cells of a Wat- 
son battery would be needed to do the work? A. 12 
probably. 

(2; J. H. P. writes: I am building a steam 
yacht after plans taken from your paper, and I wish to 
ask of what quality of iron should the boiler be made 
to stand the Government inspection. A. The rule of 
the United States Inspectors is as follows: M Every Iron 
or steel plate intended for the construction of boilers 
to be used on steam vessels, shall be stamped by the 
manufacturers in the following manner, namely: At 
the diagonal corners, at a distance of about four inches 
from the edges, and also at or near the center of the 
plate, with the name of the manufacturer, the place 
where manufactured, and the number of pounds tensile 
strain it will bear to the sectional square inch." 

(3) R. G. asks: 1. Can you give me the 
best method of petting buggy axles? A. You should 
consult some good treatise on the subject, as any in- 
structions that we could give yon in our limited space 
would be of little service. 2. Give a good mixture for 
welding plowshares. A. Mix the powdered borax with 
8 or 10 per cent of finely powdered quartz sand or 
flints, or what is better, dry powdered water glass— sili- 
cate of soda— and a little powdered charcoal, lampblack, 
or argol. 

(4) C. W. L. writes: 1. I have a small 

engine, and wish to use a cast iron or rather an iron cast- 
ing 8}4 inches diameter by 9 inches height, three six- 
teenths of an inch thick. How much pressure would you 
risk to the square inch? A. If, as we suppose, you re- 
fer to a boiler, we would not be inclined to take any 
risk with one of that kind. 2. Describe a small pump 
to feed above with. A. You do not send sufficient data. 
3 . If I use a small round dish of iron lined with asbestos, 
and saturate it with kerosene, is there any danger of ex- 
plosion while burning? A. With ordinary care, no. 4. 
Do all the small yachts and propellers used by private 
individuals for pleasure, etc. (the same as one would 
use his horse and buggy, not kept for hire or used as a 
money making concern), have to be inspected by the 
United States Inspectors, carry a full complement of 
life preservers, buckets, etc., and have their men 
licensed? A. Yes. 

(5) S. writes: 1. The area of a pipe is 
COlOfoot, what is the diameter of same in inches? A. 
1*354 inch. 2. Give formula for reducing the area of 
circles in feet to the diameter in inches. A. Divide the 
area by 07854, and multiply the square root of the 
quotient by 12, 

(6) J. R. L. writes: We want to put up a 
steam engine on the table land, 40 feet from the brow of 
the hill. The spring from which we must get water to 
supply the boiler is about 40 feet below, at an angle of 
45 degrees. What is the best method and machinery to 
raise the water that height and distance? A. If you 
have enough water, you can use a hydraulic ram. But 
if this is impracticable, use a steam pump, or place a 
force pump at the foot of the hill and drive it with a 
wire rope. 

(7) W. H. F. asks: What is the horse 
power of an engine with 9 inches cylinder, 14 inches 
stroke, 100 lbs. mean pressure, making 350 revolutions 
per minute? Working by a rule given in the American 
of January 4, 1 find it to be 157 horse power. Am 1 
right? A. Your answer is correct. 

(8) C. R. G. asks: What is the best ma- 
terial for covering a 2}^ inch steam pipe and a 1% inch 
return pipe, each about 100 feet long, passing through a 
cold cellar to a radiator in the room above? Would there 
be any saving of steam in having them covered? A. You 
will effect a saving by covering both pipes. There are 
numerous coverings in the market that answer well. We 
refer you to our advertising columns. 

(9) I. W. S. asks who was the inventor of 
the Monitor. A. The question is in dispute, but the 
credit is usually given to a Mr. Timby. 

(10) "Engine" asks: Can I acquire a 

knowledge of mechanical engineering by home study, 
and what books and time are required to accomplish it? 
A. We think it is very doubtful whether you can become 
proficient without some practical experience in the shops 
and elsewhere. 

(11) E. L. W. asks: What is the best thing 
to put on a steam boiler to make it look well and pre- 
vent rusting? A. A black varnish made from petro- 
leum. 

(12) "Reader" asks whether the car 
wheels made of papier mache have a metallic tire? A. 
Yes. 

(13) J. W. asks: What is the average 
weight of English locomotives, also the heaviest used 
there? A. They are made as heavy as 70 tons or more. 
Average weight, between 40 and 50 tons. 

(14) J. H. asks.* What is the pressure of 
lake water to the square inch at a depth of 25, 50, 100 
feet, etc. A. The pressure is about 0*433 lb. per square 
inch for each foot of depth. 2. How many cubic feet of 
air must an iron box or chest, weighing 3 tons or 60,000 
lbs. , and closed on all sides, contain, in order to keep 
one sixth of its bulk floating above water and five 
sixths submerged below water? A. The data are in- 
sufficient. The box will float as specified, when it has 
such dimensions that five sixths of its volume will dis- 
place an amount of water equal to the total weight of 
the box. 3. Where may I obtain an account of the va- 
rious kinds of diving armor and appliances used in sub- 
marine work? A. You will find accounts of some of the 
appliances in any good encyclopedia, but you can pro- 
bably obtain full particulars by addressing manufac- 
turers. 

(151 G. C. E. writes: I use a %Y Z inch 
stream of water for condensing purposes', but as I take 
it from a brook, in the summer months 1 do not get the 
condensing power necessary on account of the tempera- 
ture. How can I reduce the temperature to about 35° 
or 40° in the summer ? Would running it through pipes 
in an ice bouse reduce it to the required temperature? 



If so about what length of pipe ? Iron or wood pipes? 
A. Use iron pipes. You do not send sufficient data to 
enable us to give the amount of pipe, but it would pro- 
bably be sufficient if it encircled the ice house once or 
twice. Unless you have abundance of ice, however, we 
do not think this plan is advisable. 

(16) M. 3. asks: 1. What thickness of 
granite should be used in a bank vault to make it fire- 
proof? The building is a two story brick, situated on a 
corner. A. From 18 to 24 inches. 2. Is there any other 
stone that furnishes more fireproof protection than 
granite? If so, what is it? A. We think not. 

(17) A. C. G. asks how India rubber hand 

stamps are manufactured. A. See Scientific American 
Supplement, No. 83. 

(18) S. B. G. asks: 1. How is it determined 
whether snakes can hear? A. By observation. 2. If 
they can hear, do they heed? A. Yes. 3. It is said 
that the birds of the northern climate go south in the 
fall; if they do, are there not more birds in the south in 
the winter than in the summer? A. Yes. 4. Which is 
proper, eighteen hundred and seventy-nine, or eighteen 
hundred seventy-nine ? A. Both. 

(19) H. J. B. asks: What kind of black 

paint is on the ordinary tin thermometers, and how is it 
put on? A. Asphaltum, one half pound; melt, then add 
hot balsam of copaiba, 1 pound; thin with turpentine oil, 
apply with a soft brush, and bake for some time in a 
japanner's oven. Repeat the operation several times if 
necessary, and finally rub with a soft cloth and a trace 
of oil. 

(20) B. F. M. asks for a formula for prepar- 
ing a good mucilage for pasting papers. Can you recom- 
mend anything better than gum arabic mucilage for 
pasting manifests and way bills into scrap books made 
of manila paper? A. Rice or starch paste is better. 
The following is well recommended: 4 parts (by weight) 
of fine glue are allowed to soften in 15 parts of cold 
water, and then moderately heated until the Eolution be 
comes quite clear; 65 parts of boiling water are now 
added, with constant stirring. In another vessel 30 
parts of starch paste are stirred up with 20 parts of cold 
water, so that a thin, milky fluid is obtained without 
lumps. Into this the boiling glue solution is gradually 
stirred, and the whole kepi at a boiling temperature for 
a short time. After cooling, a few drops of carbolic acid 
are added to the paste. This paste is exceedingly ad- 
hesive, and may be used for leather as well as for paper 
and cardboard. It should be preserved in corked bot- 
tles to prevent evaporation, and in this way will keep 
good for years. 

(21) E. R. T. writes: I use an Argand 
burner, and though the wick fits apparently tight, when 
I suddenly turn it up or down, while burning, a blue 
blaze appears in the bowl of the lamp, though no explo- 
sion has ever occurred. This happens when the lamp is 
half full. I never allow it to get any lower. By moving 
the lamp backward and forward quickly, the oil ex- 
tinguishes the blaze, though I consider this a dangerous 
experiment. Sometimes the blaze will shoot out the top 
of the chimney, and at the same time go down the wick 
into the bowl of the lamp, on turning it down quickly. 
A. From your statements it would appear that the oil 
used is not safe. Place the bulb of a good thermometer 
in a small cup nearly filled with a sample of the oil, and 
suspended in a large vessel containing water. Gradu- 
ally heat the water, apply a lighted taper to the oil, and 
note on the thermometer at what degree the oil flashes 
(i. e., the temperature of the oil at the moment it begins 
to give off inflammable vapors) . Good oil under these 
conditions should not flash below 120° Fah. 

(22) N. O. M. asks: 1. Which of the various 
"Stubs" or *'Stubbs " firms is the standard one, as 
there seem to be at least two or three concerns of that 
name? I would like to know the *' original.'" A.— P. S. 
Stubs, we believe. 2. Also, what will remove paint or 
varnish stains from ground glass doors? A. Warm con- 
centrated alcoholic solution of caustic potash will quickly 
soften paint orvarnishsothatitmay be readily removed 
by washing with warm water. Remove as much of the 
paint as possible with the knife blade before applying 
the alkali. The latter must not, of course, be allowed 
to come in contact with the woodwork or hands. 

(23) A. M. D. asks: 1. For an easy and cheap 
way of tracing patterns for scroll or net work, without 
using a pencil. A- Place carbon paper between the pat- 
tern and the wood, and trace the design with a stylus. 
2. Also to prevent the fret saws from breaking easily 
when working in the machine. A. Use a good machine, 
good saws, and exercise care. 

(24) F. W. I. asks: Does a rapidly moving 
train cause a greater strain on a bridge than one moving 
slow. If so, why? A. Yes, because the motion of a 
train produces a series of blows on the rails. 

(25) A. N. M. writes: I am preparing to 
construct a dynamo-electric machine according to the 
drawings in No. 161, Scientific American Supple- 
ment. Will you answer the following questions, 
namely: 1. Should the brass caps at the ends of the 
armature play just within the electro-magnets, or just 
without? A. Just without. 2. What amount of each 
of the Nos. 14, 16, and 18 wire will be needed? A. 2 or 
3 feet of No. 14, about 5 lbs. of No. 16, and M lb. of No. 
18. 3, Should the vulcanite for the commutator be 
hard, or soft and yielding? A. It should be hard. 4. 
Can the electro-magnets be wound with separate wires 
and the wires united with a joint, or should they be 
wound with the same wire without a break? A. You 
can wind the two parts of the magnet separately, and 
unite them after they are fixed to the base. 5. Again, 
what is the force of the word "excess" as used in 
chemistry and medicine? I consider that it means a 
little more than enough of an acid to neutralize an 
alkali, or the reverse. Am I correct? A. Yes. 6. 
What is the meaning of gtt. of ss. and A in medicine 
or chemistry? A. Gtt. or gtt.. gutta or gut tee, drop or 
drops; ss., semis, half; A or S, Ana (Greek c\vd) % of 
each the same quantity. The expressions are not used 
in chemistry, but in medicine. 

(26) W. N. C. asks what there is (other 
than sal soda) that can be held in solution with water, 
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which will prevent small threaded articles of bright 
iron or steel wire from rusting or turning in color, by 
immersing therein, when the finished surface of said 
articles are broken. A. Try water glass or borax. 

(27) N. Q. P. asks: How many ways are 
there for propelling water vessels? What is meant by 
screw steamer? A. Screw propellers, immersed paddle 
wheels, partly or wholly under water, water jets, pad- 
dles, oars, and their equivalents, have been used. A 
screw steamer is one that fs fitted with a screw pro- 
peller 

(28) G. N. F. asks: 1. Can I make a per- 
manent earth battery to supply a current of electricity 
for an electric light equal to that of two kerosene 
lamps? A. An earth battery is not suited to the elec- 
tric light. 2. Will you give me the name of some good 
works on physics? A. Ganot's Physics is a good ele- 
mentary work. 3. Are there any books published, con- 
taining lectures on various subjects, such as would do 
to read at a lyceum? A. You may obtain such books 
as you require from any of the dealers who advertise in 
our columns. 

(29) A. B. P. writes: I am making a shock- 
ing machine: 1. Can I use iron wire in making induc- 
tion coil? A. Not to advantage. 2. What size wire 
must I use for making the little magnet for breaking 
the current? A. The same as you use for your 
primary, probably No. 18 would answer. 3. Is it ne- 
cessary for the U to be hollow? A. No. 4. Must the 
current be broken between the battery and the induc- 
tion coil? A. Yes. 5. Will 3 or 4 quart jars, of zinc 
and copper and sulphuric acid, be strong enough? A. 
Yes. 6. Can I use charcoal and zinc for making a bat- 
tery? Would it be better than copper and zinc? A. Cop- 
per and zinc are the best. 

(30) M. V.— For ink receipts see Scientific 
American Supplement, No. 157. 

(31) J. H. S. — You will find an explana- 
tion of the wagon wheel problem, on p, 394, of vol. 39, 
Scientific American. 

(32) J. J. asks for a formula lor silver 
solder. A. Fine— Silver, 666; copper. 234; zinc, 10. 
Common— Silver, 66"C; copper, 30; zinc, 3*4. See solder- 
ing in Scientific American Supplement, No. 20. 

(33) E. F. K. writes: I intend to erect 
works which need a chimney 55 or 60 feet high, the 
draught of which must be quite strong. A brick chimney 
costs much more than an iron one. Will the draught of 
the brick chimney be the strongest? A. Yes, but there 
will not be a great difference. 2. How long will the 
iron chimney last, the heat but no fire reaching it? A. 
A number of years, if properly painted and cared for. 

(34) D. J. C. writes: 1. In a little volume 
entitled " Familiar Science " I notice the following 
question and answers: '■ Q. Why does the sun, in shin- 
ing upon a fire, make it dull, and often put it out? A. 
Because the air (being rarefied by the sunshine) flows 
more slowly to the fire; and 2d, even that which reaches 
the fire affords less nourishment; and 3d, sunshine also 
produces some chemical effect upon the air and fuel de- 
trimental to combustion." What is your opinion of the 
above? A. We do not think sunlight ever put out a fire. 
Its superior brightness will undoubtedly make the fire 
look dull. The difference in the heat of a fire with and 
without sunlight must b3 infinitesimal, if anything. 

(35) J. R. asks: 1. Do iron shipbuilders 
use cast iron rivets to rivet the outside plates on vessels? 
A. No, thebest wrought iron is used. 2. What is the 
correct focal distance for the lens of a camera, the dis- 
tance from the lens to the back being fourteen inches? 
A. 14 inches. 

(36) G. L. G. writes: 1. I have my house 
and another ('4 mile distant) connected with the Bell 
telephone, which works without a battery. Is there any 
kind of arrangement that will increase the sound? A. 
If the telephones are well made and properly adjusted, 
we know of no way to increase the sound. 2. I have 
made a microphone according to directions, Fig. 5, Sci- 
entific American, No. 20, vol. 39, but cannot make it 
work. A. If carefully made according to description 
it should work. 

(37) J. R. D. asks: What power would be 
required to run a vertical sawmill, .say in sawing an oak 
'°g 2^ feet through, feeding J4 inch? What npeed.in 
strokes per minute, would be most profitable? What 
power is required to saw the same log with a circular 
saw? What would be the effect if an 18 inch circular 
saw were run at a rate of 10,000 revolutions per minute, 
not considering the liability of bursting? Would it cut? 
A. Running either saw so as to cut the same amount of 
lumber hi a given time, there would probably be little 
difference in the power required, but as the paws are 
usually run, you could do good work with the vertical 
saw, 150 to 200 strokes a minute, with from 10 to 15 
horse power, when you might require from 20 to 30 horse 
power for the circular saw. The circular saw would cut 
well at the speed stated. 

(38) A. E. J. asks: What is meant by 
squiring the circle? A. Finding the side of a square 
whose area is exactly equal to that of the circle: in other 
words, doing what is impossible. 

(39) G. C. M. writes: Please inform me of 

the greatest depth that a diver was ever known to go 
down at sea in a bell or diver's suit, also the depth that 
they generally like to go. A. The ordinary depth is 
from 30 to 40 feet, but the greatest diving feat which 
we have seen recorded is that of a diver named Hooper, 
who, in removing the cargo of the ship Cape Horn, 
wrecked off the coast of South America, made 7 de- 
scents to a depth of 201 feet, and at one time remained 
down for 42 minutes. 

(40) J. N. M. writes: Suppose a loaded 
wagon should be weighed on scales in perfect balance, 
then the empty wagon weighed on same scales, would 
the net weight of the load be the same If the scales had 
been out of balance? A. No, as we understand your 
meaning. 

(41) D. J. asks: 1. What is the average ex- 
pansion per degree C. of soft brass rod or wire from 
32° to 60°, from 50° to 70% and from 70° to 100°? A. 



Brass expands lengthwise 0'000018782, for each degree 
between 0° and 100° centigrade. 2. A current from a 
galvanic battery traverses a wire to other apparatus 
100 feet distant and return. If the wires to and from 
the remote apparatus be properly covered and insulated, 
and then united together in a single cable, will the effect 
of the battery on an electro-magnet be materially less 
than when the two wires are separated from each other? 
A. No. 

(42) R. S. asks: 1. Will mercury put in 
melted zinc volatilize? A. The mercury will volatilize. 2. 
Would the fumes be liable to salivate a person? A. Yes. 
3. How is galvanizing (so called) done? A. The metal 
to be galvanized is first cleaned by pickling in dilute sul- 
phuric acid, and scouring with sand if necessary, passed 
through a strong slightly acid bath of zinc chloride, and 
from this directly into and through the bath of melted 
zinc, covered with sal ammoniac. 

(43) J. A. F. writes: I have a thrashing 

engine of the following dimensions; Cylinder 7 inches 
in diameter, stroke 10 inches, speed 200 revolutions per 
minute, cutting off at four fifths stroke, using steam at ; 
60 to 80 lbs., size of steam pipe 1J4 inch, size of ex- I 
haust pipe 1V£ inch, size of blast nozzle 1 inch, slide | 
valve, Pickering governor. Dimensions of fire box, 36 i 
inches long, 19 inches wide, to 31 inches high, boiler 24 : 
inches waist, with 26 2-inch flues 66 inches long, with i 
locomotive smoke stack 1% inches in diameter, fitted 
with disk and screen spark arrester. I am running a 
thrasher with the above engine, with 36 inch cylinder, | 
and 51 inches separator, and some of the time am short of 
power. I have consulted boiler makers in regard to 
lengthening the fire box about 8 or 10 inches. Would \ 
the flues and smoke stack be sufficient? Could I improve '. 
it by using a smoke stack 8 or 10 feet long (present \ 
stack 3J^ feet long)? How much gain in power would ; 
there be by covering the boiler with some good material? ; 
Is the engine using steam economically, and are the pro- j 
portions proper to get the best results? A. The engine \ 
seems to be fairly proportioned. You might make a { 
saving of between 5 and 10 per cent by covering the I 
boiler. If the draught is good, there would be no ma- t 
terial gain realized by raising the smoke stack. Instead 
of increasing the length of fire box, it would be better, 
if practicable,to change the point of cut off to half stroke, ', 
and increase the speed of the engine. You do not send 
sufficient data to enable us to form an opinion in regard 
to the economy of performance. 

(44) C. C. D. asks (1) for the best method 
of softening iron to be used in making electro-magnets. 
A. A good quality of soft bar iron does not require an- 
nealing for ordinary electro-magnets. Iron may be 
annealed by heating it cherry red and plunging it 
into powdered quicklime and allowing it to remain 
until cool, or it may be thrown on afire and allowed to 
cool as the fire dies out. 2. What is the best No. of 
covered wire to use iu making an electro-magnet? A. 
It depends on the battery power to be used, and upon 
the purpose to which the magnet is applied. If you 
use it merely for experimental purposes, No. 18 will pro- 
bably answer. 

(45) A. E. S. asks: What is understood by 
soft iron core for magnets? Is it wrought or cast iron? 
A. It is the portion around which the helix is wound. 
It is usually of wrought iron, but soft gray Iron castings 
are often used. 

(46) A. H. S. asks: Does the gas of coal or 
coke injure steel when heated in the flame so as to pre- 
vent a fine spring temper. If so, which is better? A. 
For fine work a charcoal fire is better than an anthra- 
cite or coke fire. 

(47) M. F. H. asks: Why do axes break 
more frequently in cold weather than in warm? Is there 
frost in the steel, or is the wood harder to cut? A. Steel 
is rendered more brittle by cold, and the wood, if green, 
is undoubtedly harder to cut when frozen . 

(48) E. A. H. asks: What is a good receipt 
for dyeing woods black to imitate ebony? A. See Sci- 
entific American, vol. 39, p. 411 (2). 

(49) Engineer asks if brass or bronze shafts 
will run as well in cast iron bearings as cast iron shafts 
will run in brass or bronze bearings; that is, will the 
wear and friction be the same, and will they be equally 
good at work— in neither case to be overloaded? A. 
Yes. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. H. B.— It is stibnite— a sulphide of antimony,which 
affords nearly alllhe antimony of commerce. Antimony 
is quoted in New York at 12 cents. This ore contains 
nearly 70 per cent of the metal.— C. K. — No. 1. A sili- 
cious limestone. It will probably make a fair hydraulic 
lime. The small fragment is quartz. No. 2. Chiefly 
lime carbonate. No. 3. Calciferous sandstone containing 
much iron. — W. S. B.— Clay slate, mica schist, andiron 
pyrites— iron sulphide— not valuable. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



Persons desiring special information which ia purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 



[OFFICIAL. 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In the Week Ending 

January 28, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and dateof the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

On Aerial Navigation. By F. B. 

Signaling. By T. H. H. 

On the Collisions at Sea. By P. O. P. 

On the Significance of the Popular Interest in the 
Electric Light. By T. P. D. 

On the New Patent Law. By L. P. 

On the New Patent Law. By L. D. N. 



HINTS TO CORRESPONDENTS. 

We renew our request thatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 
Inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 



Air cushion for invalid beds, T. R. Johnson . 

Alloy for coin, W . W. Hubbell 

Animal trap, J. II. Lewis 

Animal trap, J. A. Novinger 

Axle, vehicle, L. A. Mayall 

Bale tie, J. A. Dickinson 

Bark reducer, W. E. Nickerson 

Bark reducer, W. Shaw 

Barrel cover attachment, Reynolds & Brown. 
Barrels, manufacture of wooden, T. Hanvey 

Bed bottom , spring, C. N.Homan 

Beehive, G. B. Pitts 

Beer cooler, V. Cook 

Boiler tube fastener, W. H. Walsh 

Bolt nutter, S. L. Worsley 

Bomb lance, E. Pierce 

Bookbinding, E. 8. Boynton 

Boot leg finisher, M. V. B. Ethridge 

Bottles, effecting escape of air from, A. B. Rich. . 

Brick, Are, G. W. Smith 

Brick machine, J. M. Mitchell 

Button, J. P. Christian 

Car door, Petrie & Hall 

Car wheel, G. W. Swett 

Carbureter, P. Keller 

Cartridge, L. A. Merrlam 

Caster, table, Plympton & Latham 

Castings, supplementary pieces to, E.L.Burdick.. 

Check, overdraw, J. A. Lakin (r) 

Chopper and cultivator, J. W. McMillan 

Churn, J. McAnespey 

Cigar box, B. Tollner 

Circle describer, T. P. Worthington 

Clock, calendar, T. Weisser 

Clock light, alarm, A. T. Koopman 

Closets, lighting and ventilating, B. Wilson 

Cloth shearer, I. Brooks (r) 

Coffee roaster, F. Goldsmith 

Colors from toluidine, etc., Roussin & Poirrier... 
Condenser, quicksilver composition, H. H. Eames 

Corn sheller, Scharnweber & Barkham (r) 

Cot. folding, C. H. Dunks 

Cotton cleaner, Gay & Kellis 

Cotton press, J. J. Hines 

Cotton, wool, etc., drier. J. H. Wickes 

Cradle, H. H. Wiggers (r) 

Cultivator, S. Bailey 

Cultivator, P. S. Russell 

Cultivator, wheel, N. T. Remy 

Curtain roller and bracket, A. B. Shaw 

Cut-off, W . Sims 

Cylindrical and coil boiler, G. F. Brott 

Damper regulator, stove pipe, A. A. Walker 

Dental plugger, W. H. Dibble 

Dishpan, J. F. Hutchinson 

Doubling and twisting machine, T. Kershaw 

Door check, A. E. Hotchkiss 

Draught spring, J. Dabus 

Drum, stove, and furnace, heating, M.T.Baldwin. 

Envelope. O . Foster 

Envelope machine, H. D. & D. W. Swift 

Excavator, earth, H. A. Carson 

Eyeglass frame, w. Barber 

Fan, fly, R. C. Evans 

Feed water heater, C. F. Barrett 

Feed water heater, etc. , steam boiler, J. Pool 

Feeder for stables, automatic, C . A. Parker 

Fence, P. Herzog 

Fence, portable, A . T. Morris 

Fiber and hair cleaning, T. McAuley 

Fibrous material treater, G. M. 2d., & A. L. Rice. . 

Filtering apparatus, A. H. Peterson 

Firearm, breech-Uading, F . w. Freund 

Firearm lock, A . E. Whitmore 

Firearm, revolving, B. F. Joslyn 

Firearms, magazine for, J. Shuster 

Firearms, sight for, W. Lyman 

Firearms, sight for. W. Matthews 

Fly wheel, H. Baldwin 

Folding or camp chair, A. A. Young 

Gate roller, W. Schwendler 

Glove, G. M. Allerton , 

Governor, marine, M. Hulings 

Grain register, L. C. Ives 

Gun and harpoon, bomb, B. Pierce 

Gun, machine, B. B. Hotchkiss 

Guns, charger for, T. G. Bennett 

Guns, rifle barrel for breech-loading, J . Stevens. . 

Harrow tooth, E. R. Whitney 

Harvester dropper, H. A. 1 Ialvorson 

Heater, cooker, and drier, J . K. Boswell 

Hoe, horse, M. Chandler 

Hog trap, P. Drais 

Hoof moistener holder, 8. Perry 

Hoop dresser, etc., Dougherty & Naylor, Jr 

Hoop machine, barrel, J. B. Dougherty 

Horse rake, revolving. Abbey & Brammar 

Hydraulic elevator, K. Fletcher 

Ice creeper, E. D. Austin 

Jacketed can, N. E. Woods 

Knitting machine burr, Root & Jackson .. 

Lamp, Hildebrand & Cain 

Lamp, R. Sarre. 

Lamp burner, R Hoadley 

Lamp burner, S. 8. Mann 

Lasting machine, C. W. Glidden (r) 

Lifeboat, Trembergerft Stein 

Limekiln, D. G. Ormsby 

Loom for weaving terry fabrlcs.W.Weaver.211,814, 

Loom, power, J. C. Duckworth 

Loom shuttle box shifter, G. Crompton 

Lubricating compound, G . W. Maguire 

Mandrel, buffing, G. B. Dunham (r) 

Manger, J. J. Budlong. 

Marble moulder, W. Lautz 

Mask, A. Weidmann 



211.741 
211,630 
211,751 
211,771 
211,764 
211,713 
211,666 
211,798 
211,787 
211.628 
211,659 
211,779 
211,704 
211,809 
211,826 
211.778 
211,616 
211,623 
211,789 
211,800 
211,765 
211,702 
211,776 
211.803 
211,744 
211.665 
211.780 
211,698 

8,553 
211,760 
211,756 
211,644 
211,825 
211,816 
211,748 
211,645 

8,554 
211,655 
211,671 
211,721 

8,501 
211,720 
211,654 
211,734 
211,821 

8.563 
211.646 
211,792 
211,786 
211,673 
211,799 
211,649 
211,810 
211,652 
211.739 
211,745 
211,660 
211,710 
211,687 
211,725 
211,804 
211,620 
211,688 
211,653 
211,615 
211,781 
211,773 
211,657 
211,768 
211.757 
211,788 
211,640 
211,728 
211,818 
211,743 
211,674 
211,753 
211,763 
211,685 
211,827 
211,796 
211,614 
211,738 
211,740 
211,777 
211,737 
211,691 
211,642 
211,819 
211,730 
211,693 
211,701 
211.717 
211,639 
211,716 
211.715 
211,680 
211,625 
21US4 
211,823 
211,791 
211,658 
211,793 
211,736 
211,761 

8,557 
211,807 
211,637 
211.615 
211,718 
211,708 
211,755 

8,5/>5 
211,617 
211,631 
211,675 



Matching machine guide, P. Cardiff 211,699 

Mattress for ships, water, J. Corduan ... 211,705 

Meap chopper, R. Dahl 211,711 

Midd ings separator, W. P. Anthony 211,683 

Middlings separator, Reimers & Bierbauer 211,785 

Moulding, follow board for metal, A. Faulkner. . . 211,624 

Mower, lawn, E. G. Pussmore (r) 8,560 

Musical instrument, M.J.Matthews. 211,634, 211,635, 211,636 

Musical instrument pedal, J. Jaberg 211,663 

Musical note tablet, P. Engers 211,722 

Nail plate feeder, W. H. Field (r) 8,556 

Oiler for steam engines, E. M. Humstone 211,661 

Oils, paints, etc., liquid drierfor, A. W. Pratt 211,782 

Oils, purifying paraffine, T . Marrin 211,762 

Ore roasting furnace diaphragm, M. D. Haskins.. 211,731 

Ore washer and amalgamator, J. H. Wilhelm 211,824 

Ores, washing chloridized, D. J. O'Harra 211,772 

Ovens, drop shelf, W.Wicke 211,677 

Overshoe or sandal, D. B. Ranney 211,784 

Pavement and roadway, \V. E Lawrence 211,749 

Pegging machine, J . E. Crisp 211,651 

Pill machine, J. Hill 211,733 

Pill drying closet, A. F. W. Neynaber 211,770 

Pin package, E. Fontaine 211,723 

Pipes, moulding, F. Shickle (r) 8,562 

Planing machine, hand, H. D. Walls 211,811 

Planter and cultivator, W. E. Lowrie 211,752 

Planter, corn, P. H. Cresse 211,622 

Planter, seed. J. D. Green 211,729 

Plow, A. L. Manning 211.632 

Plow, W. H. Wilder 211,822 

Plow, rotary mould board, N. Palmer 211,688 

Plow, sulky, L. Brown 211,696 

Plow, sulky, D. O. Fosgate 211.724 

Plow, sulky, M. J. Freeman 211,626 

Plow, sulky, F. B. Hunt 211,662 

Plowshare, J. H. Barr 211,689 

Pounder, white & Walton 211,820 

Pump, etc., for oil wells, sand, A. Cunningham... 211,709 

Railway sleeper, H. L. Bucknall 211,697 

Railway switch, P. V. M.Raymond 211,670 

Reflector, A. Bouchard 211.648 

Refrigerating apparatus, T. B. Carr 211,700 

Revolving screen, J. C. Bowman 211,694 

Rocking chair, platform, F. Mohr 211,766 

Rolling mill, wire, C. Roy 211.672 

Rooflng, W. H. Rankin 211,669 

Rose and escutcheon, H. Wadsworth 211,808 

Rubber articles, Schoenfeld & Guilmet, Sr 211,795 

Sails, reeling fore and aft, 1. L. Dickinson 211,712 

Saw frame, J. Clauser 211,703 

Saw mill dog. G. W. Rodebaugh 211,790 

Screwmachine thread cutter, metal, A. Johnston 211,742 

Sectional boiler, R. Cosslett, Jr 211,706 

Sewing machine ruffler, J. E. Wilson 211,679 

Sheep protector, C. Gilbert 211,726 

Sheet metal vessel, J. s. Watt 211.81S 

Shoe fastener, I. J. Saunders 211,794 

Shoe, rubber, J. Haskins 211.629 

Skate fastener, R. Thomson, Jr 211.643 

Sole moulder, C. W. & W. C. Collyer 211,621 

Spout, reversible, H.J. Quigley 211 .783 

Stamp, perforating, W. H. Campbell 211,619 

Stamp, perforating, W. W. Gelatt 211,627 

Steam boiler heater and circulator, C. Smith 21 1,802 

Steam brake, \V. Patterson 211,775 

Stencils, preparing autographic, J. Allen 211,682 

Stirrup, O Hensley 211,732 

Stirrup, L. Pulliam 211,668 

Stove, cook, W. Wicke 211,678 

Stove platform, W. Westlake 211,676 

Sugar refiner and moulder, A. H. Seyferth 211,797 

Suspenders, O. Kleinberger 211,747 

Tank for transporting gas, oil, etc., M. L. Hinman 211,735 

Tea and coffee pot, M. J. McCullough 211,759 

. Tea and coffee pot handle, 3 . E. Bingham 211,692 

Telegraphic conductor, M. H. Alberger 211,681 

Telegraphing musical sounds, E. Gray 8,558, 8.559 

[ Thrashing machine straw carrier, F. Kitten 211,664 

Tiles, rooflng and paving, H. B. Camp 211,618 

Tobacco, marking plug, P. H. Duke 211,719 

Tobacco, maturing and coloring leaf, A. Sparks.. 211641 

Tobacco presser, P. H. Mayo 211,633 

Toilet, work box, etc., Graves & Partrick 211,656 

Tongs, pipe, L. Y. Cowl 211,707 

Truck, mining car, McCaskill & Meinhard 211,758 

Tug, hame. Cahoone&Teas 211,650 

j Umbrella runner lock, P. Molloy 211.767 

j Vacuum engine, rotary, L. B. Lawrence 211,750 

Valve, J. W. Gear 211,727 

Vehicle spring, MacKellar & Lent 211 ,754 

Wash boiler, O. Tilton 211,806 

! Washing machine, C. M. llartholomew 211,690 

j Washing machine, E. L. Keys 211.746 

| Washing machine, H.C.Perry 211,667 

Washing machine, S. M. Smith 211,801 

! Water elevator bucket, C. S. Warner 211,812 

j Water elevator, compressed air, J. Patten 211,774 

i Water meter, piston, F. 8. Baldwin 211 ,086 

| Water meter rotary, L. H. Nash 211,769 

Water tank, P. Bardon 211,647 

Windmill, J. R. Dixon 211,714 

Windmill.G. W. Sword 211,805 

Window, West & Lord 211.817 

Wool combing machine, Brook, Jr., & Stake 211,695 



TRADE MARKS. 

Bakki5 or yeast powders, City Baking Powder Co.. . 
Baking soda, saleratus, and baking powders, J . 

Dwight&Co 

Canned meats, fruits, vegetables, and mince meat, 

J. Peirson 

Cigars, B. P. Clark & Co 

Cigars, cigarettes, smoking and chewing tobacco, 

Kerbs & Spiess 

Fine cut chewing tobacco, R. Hamilton 

Iron ore paint, J. McLain 

Lubricating grease, Backus Oil Company 

Mattresses and mattress filling, H. A. Bartlett 

Roasted and ground coffee, Barkley & Ilasson 

Shirts, collars, and cuffs, Libby & Spier 

Silicate of soda solutions, etc., W. Gossage & Sons.. 

Spool cotton, R. M. Jordan 

Table sauce, H. Rosenheim 

Whisky, Hyatt * Clark 



6,981 
6,974 



6,988 
6,980 



6,975 



6,9«5 
6.978 
6.976 
6,979 
0,987 
6,982 
6,084 
6,977 
6,986 



DESIGNS. 

Handles of spoons, forks, etc, Brittin & Gill 10.989 

Ornamental chain link, B. Lederer 11.004 

Sofa and chair frames, T. J. Palmer 11,005 

Wall paper, C. Herter 10,990 to 11,003 

English Patents Issued to Americans. 

From January 1 to February 4, inclusive. 
Asphalt pavement.— w. w. Averell, New York city. 
Boots, manufacture of.— C. Edwards, Mrooklyn, N. T. 
Feed water heaters.— J. Pool et (it., Friendsville, 111. 
Hitching horses.— S. Frost, West Newton, Mass. 
Nutting screw bolts.— S. L. Worsley, Buffalo. N. Y. 
Railway brakes.— O. B. Kendall et al.. Buffalo, N. Y. 
Stoves.— C. B. Putnam, San Francisco, Cal. 
Treadle mechanism.— W. F. Lane, Elgin, 111. 
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Wvttitemtvfit. 



Inside Paur#*, each insertion - - - 75 cents a line* 
Back Page, each insertion--- -$1.00 aline* 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver- 

tisements must be received at publication office as early 

as Thursday morning to appear in next issue. 



ST AIL EXTRACTOR.— The Inventor 

wishes to correspond with parties who would manufac- 
ture and sell on Royalty. See notice on pane 134. Ad- 
dress C. T. KNAUER, Urach, Wurtemberg, Germany. 

FAMOUS LOW PRICED FOOT 
Power Back Geared Hcrew Lathes, 
Small Lathes, Small Hand Planers 
for Metal, Scroll Saws. Circular Saws, 
etc. Beautifully illustrated. Justthe 
articles for Amateurs or Artisans. 
Small jobs executed for any part of 
the country. 

N. H. BALDWIN, Laconla.N.H. 



e 



BEST 

STEAM PUMP, 



£8 



FOR ALL PURPOSES. 

Brooklyn, E. D., New York. 



RIVAL STEa.Hu john.h.mcgowan&c? 

«35.&'uPWAfios' , to u *1P,S. CINCINNATI OHIO. 




SPAKE THK CBOTON AND SATE THE IH)»T. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., 
whocontrolthe patentforGreen'sAmerican DrivenWell. 



per 1,000. 1,000 Fine 9x12 Circulars. $2.50. Price list or 
estimate and samples for stamp. 260 Kill Heads, $1. 
"Local" Printing House, Silver Creek, N. Y. 



A New and Valuable Work for the Practical 
.Mechanic and Engineer. 

APPLETONS' 

Cyclopaedia of J^pplieJ 

A Dictionary of Mechanical Engineering and 

THE MKCHANIOAL ARTS. 

Illustrated by 5,000 Engravings. 

Edited by PARK BENJAMIN, P/t. 2>. 

This valuable work is now being published in semi- 
monthly parts, at fifty cents each. Active agents wanted. 
For terms and territory address GEO. W. DAVIS, cure of 
D. AL'PLETON & CO., New York. 

PRACTICAL INFORMATION SWfifc 

oratory and the Household. Contains the cream of 
all the most valuable recipes found in the large books 
and encyclopaedias. 3,000 copies sold since Oct., 1878. 
New and enlarged edition now ready. Sent by mail for 
15 cents (postage stamps). Circular, with contents, free. 
JOHN PH1N, 176Broadway, New York. 



LAP WELDED CHARCOAL IRON 
Boiler Tubes, Steam Pipe, Light and Heavy Forgings, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
Furnace Work. 

READING IRON WORKS, 

261 South Fourth St., Phila. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
S^ Apply as above . ■ 



FOR TEN DOLLARS CASH, 

we will inserta seven-line advertisement oneweekln a 
list of 261) weekly newspapers, or four lines in a different 
list of 837 papers, or ten lines two weeks in a choice of 
either of four separate and distinct lists containing 
from 70 to 100 papers each, or four lines one week in all 
four of the same lists, or one line one week in ail six lists 
combined, being more than 1,000 papers. We also have 
lists of papers by states, throughout the United States 
and Canada. Send 10 cents for our CO page pamphlet. 
Address Gko. P. Rowki.l & Co., Newspaper Advertising 
Bureau, 10 Spruce street, New York. 



Cigar Box Lumber, 



MAMFACTIREObj oor >EW PATENT PROCESS. 

The Best in the World. 
SPANISH CEDAR, 
MAHOGANY, 

POPLAR. 

Also thin lumber of all other kinds, H to \t in., at corre- 
sponding prices. All qualities. Equal in all respects to 
any made, and at prices much under any to be obtained 
outside of our establishment. Send for price list. 
GEO. W. READ & CO., 

1S6 to 200 Lewis (Street, N. Y. 



WANTED, One VViigun Hub Mortiser, second-hand. In 
perfect order. Address J. s. CottXKLirs, 1U2 llillin St., 
Baltimore, Aid. 




GARDEN CALENDAR 



CRD I07Q REVISED AND ENLARGED. 

rUn I I NOW READY. Contains Brief Di- 
rections for the Management of the Flower and Vegetable 
Garden and Greenhouse; also. Select Lists of Vegetable, 
J? lower, and Grass Seeds, Bulbs, Plants, and every Garden 
Requisite. Beautifully illustrated. Send two 3c. stamps 
for postage. HEN It Y A. DREEK, Seedsman and 
Florist, Philadelphia, Pa. 

TAKE NOTICE.— Upon my return from Europe' 
1878, I advertised largely " Beatty's offer for this 
month: A beautiful piano, upright parlor organ, style 
1685.13 stops, 2 knee swells, 3 sets reeds, weight boxed 
3;M) pounds, monopolist priceabout $340; M Y PKICE ON lT 
$85.' ' So great was the demand, our men worked at 
factory til] 10 P. M. to All orders. This unparallel d offer 
is extended until further notice. To secure it, however, 
order now. New Pianos, $125, $135. $145, and upward. 
New organs, $fio to $440. Pay only after testing instru- 
ments at YOUR OWN HOME. Latest circulars free. 
Address DANIEL F. BEATTY, Washington, N. J. 



A GOOD PLAN 

Anybody can learn to make money rapidly operating in 
Stocks, by the " Two Unerring Rules for Success," in 
Messrs. Lawrence & Co.'s new circular. The combina- 
tion method, which this firm has made so successful, 
emibles people with large or small means to reap all the 
benefits of largest capital and best skill. Thousands of 
orders, in various sums, are pooled into one vast amount 
and co-operated as a mighty whole, thus securing to each 
shareholder all the advantages of the largest operator. 
Immense profits are divided monthly. Any amount, 
from $5 to $5,000. or more, can be used successfully. 
N. Y. Baptist Weekly, September 26, 1878, savs : " By the 
combination system $15 would make $15, or 5 per 
cent.; $50 p3 ys $350. or 7 per cent.; $100 makes $1,000, or 10 
percent, on the stock, during the month, according to 
the market." Frank Leslie's Illustrated Newspaper, June 
29th : " The combination method of operating stocks is 
the most successful ever adopted." New York Indepen- 
dent, Sept. 12th: "The combination'system is founded 
upon correct business principles, and no person need be 
without an income whle it is kept working by Messrs. 
Lawrence & Co." Brooklyn Journal, April 29th: "Our 
editor made a net profit of $101.25 from $20 in one of 
Messrs. Lawrence & Co.'s Combinations." New circular 
(mailed free) explains everything. StockB and Bonds 
wanted. Government bonds supplied. Lawrence & Co., 
Bankers, 57 Exchange Place, New York. 

A GREAT MISTAKE WAS MADE IN 

Notice of Dish Washer. 1 wanted a manufacturing cap- 
italist to use the invention and make the machine, and 
Sut $100,000 in his pocket in a year. Guaranteed. J. Lomas, 
'ishkili Landing, N. Y. Sample machine at Novelty 
House, 733 Broadway, N. Y. City. 



P ^ no more jmrn 

■£* OR GOUT ^Mi 

O ACUTEOR CHRONIC m\ 

^lALBCYLIcA 

w SURE CURE. ** 

Manufactured only under the above Trade-Mark, by 
the 

European Salicylic Medicine Co., 

OF PARIS AND LEIPZIG. 

Immediate Relief Warranted. Permanent 
Cure Guaranteed. Now exclusively used by all cele- 
brated Physicians of Europe and America, becoming a 
Staple, Harmless, and Reliable Remedy on both conti- 
nents. The Highest Medical Academy of Paris report 
95 cures out of 100 cases within three days. Secret— The 
only dissolver of the poisonous Uric Acid which exists 
in the Blood of Rheumatic and Gouty Patients. $1.00 a 
Box ; 6 Boxes for $5.00. Sent to any address on receipt 
of price Endorsed by Physicians, sold by all 
Druggists. Address 

WASHBURNE & CO., 

Only Importer*' Depot, 81» Broadway, cor. 
Fulton St., New York. 

Perfumed Ciiromo nnd JHntto Card*, 10c. 

Name in Goldand Jet. Seavy Bros., Northf ord, CI . 



50 




FOR IRON AND STEEL LATHE DOGS, BOTH FOR 
Machinists and Amateurs, send for circular to 

C. W. LE COUNT, South Norwalk, Conn. 



Gold, Silver, and Nickel Plating. 

A trade easily learned. Costslittle to start. The Electro 
Plater's Guide, a 7-' page book, sent for 3 stamps. Scien- 
tific instruments and books bought, sold, exchanged, or 
loaned. Price list free. F. Lowey, 90 11th St., Brooklyn, 
N. Y. 



MACHINIST GOODS 

And Small Tools of all kinds* Catalogues sent 
free. 

A.J.WILKINSON & CO., Boston, Mass. 




^BMffORD ^ANTHONY 
^^^ BOSTON MASS 




.^AGENTS 



THEUNiTED STATES 

These RAZORS are esteemed in Europe as the best 
cutters made In the WORLD. The testimony that comes 
to us in regard to them is that " in cutting quality there 
wfll not exist any razors at a J that can stand u compari- 
son with these made by Johan Engstmm." 

"All blades are of the same quality and workman- 
ship " 

"They are made of the best steel attainable; hard- 
ened and tempered by a secret chemical process, which 
renders it impossible for any razor not t obe of the best 
cutting quality." 

"They will be found to shave any beards growing on 
the human face." 

The experience of the thousands in the United States 
who have used these Swedish Razors during the past 
year fully verifies the excellence claimed for them 
above. 

Sold and warranted by 

BRADFORD & ANTHONY, 

Agents also for LLOYD'S EUXESIS FOR SHAVING, 

374 Washington St., Boston, IUiihh., 

Manufacturers* Agents, and Wholesale and Retail 
Dealers In American and Foreign Cutlery. 

PARTNER WANTED 

In a Sash, Door, and Furniture Factory. To a practical 
man a rare inducement will be offered. Address 

W. W. PE ARCE, Cuero, Dewitt Count y , Texas. 



An engine that works without 
Boiler. Always ready to be started 
and to give at once full power. 
SAFETY, ECONOMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam engine. 
1 Offered in sizes of 2. i. and 7 H. P. Send for illustrated 
I circular to SCHLEICHER, SCHUMM & CO., Phila., Pa., 

or II. .s. Mniiuimr & Co., Ill Liberty St., New York. 

A MANUAL FOR ENGINEERS AND 

Steam Users. 100 pages, pocket size. Containing ustful 

tables and carefully selected matter. Will be mai ledto 

any address upon reception often cents In stamps. 

Wlf A. HARRIS, 

Builder of Harris-Corliss Engines, Providence, R. I. 



SECOND-HAND ENGINES, 

Portable and Stationary, at Low Prices. 
HARRIS IRON WORKS, TITUSVLLLE, PA. 



TIT ITU WROUGHT 
. M IRON 

Beams & Girders 



'THE UNION IRON MILLS. Pittsburgh. Pa.. Manu- 
' facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto pages52& 54 of our Book 
of Sections— which will he sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious losses and in- 
terruption to business caused by Are- these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would beadopted. 
W e shall be pleased to furnish estimates lorall tb e Beams 
complete, for any specific structure^o that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



B,W. Payne & Sons, Corning, N. T. 

Established in 1&40. 

Eureka Safety Power. 




h.p. 


cyl. 


ht. space. 


wt. price 


1 
6 


3^x4 
4x6 
5x7 


48 in. 40x26 
56 46x30 
72 1 72x42 


900 
1603 
2700 


1150 
250 
400 


Also, SPAEI AEEESTINO POET- 
ABLES, and Stationary Engines far 
Plantations. Send for Circulars. 



Wood- Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniels Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
("Shop formerly occupied by K. BALL & CO J 



INVENTORS' MODELS 



C. E. Jones & Bro., 
Cincinnati, O. 



J v . S-UCC.ES Shoved 



;t me chanical 



S.M.SMITH. YORK PA. 



Automatic Fire and Water Alarms. 

FOR SALE— Rights to introduce the above patents of 
this company in England, France. Canada, or in the 
States and Oities throughout the United States. For 
particulars and pamphlets, address 

AUTOMATIC SAFETY CO., 

P. O. Box 775, New Orleans, La. 



jOncLiveManforeiich Stale tosell goods 
by sample. Fair Balary paid. 

LAUELLE BK« CO., IIS CLrk SI., Cblof*. 



BIG 



PA Y.— With Stencil Outfits. What costs 4 cts. 
sells rapidly for 50 cts. Catalogue free. 
8. M. Spencer, 112 Wash'n St., Boston, Mass. 



$7 



A DAY to Agents canvassing for the Fire- 
side Visitor. Terms and Outfit Free. Ad- 
dress P. O. V1CKERY, Augusta, Maine. 



STEAM AND HYDRAULIC 

Passenger and Freight Elevators, 

STEAM ENGINES AND BOILERS, 

WHITTIER MACHINE CO., Boston, Mass. 




WARRANTED THE BEST. 

1 H. P. Boiler & Engine, $150. 

2 H. P., $1 75. 3 H. P., $200. 

Tested to 200 lbs. Steam. 

LOVEGIIOVE dfc CO., 

132 N. 3d St.. Philadelphia, Fa., 

Builders of Engines and Boilers, 1 to 100 
borse power. Send for circulars and 
prices, and state size and style you want. 



Harris' Corliss Engine, 

Built by WM. A. HARRIS, Providence. R. I. The only 
place where this engine can be obtained. Send for 
p:imphlet containing full details; also list of sizes with 
H. P. For the convenience of Western parties meaning 
business and wishing to confer with me at any stated 
time at their mill or works, I will visit them by receiving 
notice and giving me a latitude of 2 to i weeks. Those 
visiting New York and wishing to confer with me there 
by appointment, will find me or my agent every Wednes- 
day (or Thursday if so stated in appointment) at H.T. 
Brewster's office, 97 Liberty street. 

WM. A. HARRIS, Proprietor. 



CHROME STEEL. 

WAREHOUSE, 98 WILLIAM ST., NEW YORK. 

JOHN W. QUINCY, Manager. 
Uneqnaled for strength, durability, aud uni- 
formity. Send I'or circulars lor proof that it 
will do 50 per cent, more work than any other 
Cast Steel aud that it is cheapest and best to use. 




JENNINGS' WATER CLOSETS 



Prices Reduced 



Send for Circular 



94 Beekman Street New YorkI 



Eagle Ttjbe Co, 

614 to 626 IV. 24th St., New York. 

BOILER FLDES of all the Regular Sizes, 

Of Best Material and Warranted. 

ty ORDERS PROMPTLY EXECUTED. 
No Payment Required till Tubes are Fully Tested and 
Satisfactory. 



Retail 
CENTS 

per pound. 

Warranted of 
the hardest 
temper, and 

never to settle. 
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Established 
1813. 




not to break, 
and Face of 
Best Cast Steel, 
Better than any English make, and only one that is fully 

!! WARRANTED!! 

50 sizes, from 1-2 lb. to 800 lbs. 

Catalogues furnished on application. 



SALESMEN 



A Month and 



Hull I EUJUtanrounir. a fOBTEB * CO..CIiUmmi.a, 



Hydraulic and Jack Screws. 

* ALBERT BRIDGES, 

46 Cortlandt St., New York. 




BARNES' FOOT POWER MA- 
CHINERY. 
1 A Different machines with which 
I "J Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I I I in miscellaneous work can 
■*■ v compete as to Quality and 
Price with steam power manufac- 
turing; also Amateurs' supplies. 
Machines sunt on trial. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., 111. 



STEAM PUMPS. 

HENRY R. W0RTHINGT0N, 

239 Broadway, N. Y. 83 Water St., Boston. 

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 

Water Works— Compound, Condensing or Non-Con- 
densing. Used in over 100 Water-Works Stations. 
Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters, oil meters. 



.YALE VERTICAL. MILL. 

Iron Frame; French Burr; Self -oiling; 
Self-feeding: Long Bearings; Adjust- 
able-balanced ; best arranged, made and 
finished, cheapest. 
and for quality 
and quantity 
s ground nosuperi- 
* or in the world. 
Also the Yale 
"Vertical and Hor- 
izontal Steam En- 
fines and Boilers, 
end for Circular. 
YALE IRON WORKS, New Haven, Conn. 




THE BICCEST THING OUT. -ESfUS! 



E. NASON & CO., Ill Nassau St., New York. 
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PER CENT. DIVIDEND YEARLY. 

Fifty dollarsand upward can be invested in 
Brooklyn Company to pay twenty-flve per 
cent, on investment. Address 
S, M. CHAPMAN, 57 Broadway, New York. 

SCROLL SAWS, Small Tools, Bellamy Chucks, etc. 
Send Btamp for large catalogue. O. Webster Peck, 
Manuf 'rs' Agent, 110 Chambers Straet, New York. 



BEST and CHEAPEST 

FOOT POWER 

SCREW CUTTING 




itND FOR ILLUSTRATED CATALOCUE 

[G00DNOW&WIGHTMAN 

ffSmSMNCTONST BOSTON MASS. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBER11ARDT, Newark, N.J. 



WHE ELBE'S PATENT WOOD FILLER 

fills the pores of wood perfectly, so that a smooth finish 
is obtained, with one coat of varnish. Send for circular. 
Mention this paper. BRIDGEPORT WOOD FINISH- 
ING CO., 196 Mercer Street , New York . 



FOR SALE— A patent Fan Attachment for Sewing Ma- 
chines: also, a patent arrangement for drawirg Mosquito 
Bars. For particulars, address I. A. Abbot. Natchez, Miss. 



WOOD WORKING MACHINERY. 

i~ TENONING, GARV/NG. ' " ,?& 

: r < MACHINES, iW'C 

4 '■•/ BAND & SCROLL SAWS ,"' rY 

■ CINCINNATI. O ■ ■ «= * 



BALDNESS.— BY GEORGE H. ROUE, 

M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff Is produced, why tho» 
Hair falls off, with explanations of Kaf osi's Prompt and 
Effectual Remedy and Recipe for the same: together 
with Directions and General Advice for Preventing 
BaldnesB, Restoring and Preserving the Hair. This is 
oneof the most Useful, Practical, and Valuable Papers 
concerning the Treatment of Baldness ever published. 
Contained in Scpplemkxt 161. Price 10 cents. 



SPLENDID 



FLOWERS 



OVEB 
1200 

Distinct 
Varieties 
All Strong Pliuits* each labeled, delivered safely by mail. 
Largest iLSMortnient. Low prices. In business 25 

years. Guaruntee satisfaction. Stock comprises alldeeir- 
able varieties. Onlymatureplantssent. Ournewlllustrated 
Hand-Rook* sent free, contains name and description of 
each plant, with instructions for successful cultivation. Do 
not purchase Plants elsewhere before sending for our new 
U A MnaDnnif Every loverof flowers should have it. 
flHIlU DUUIV AUbuyersof rh cap plants should \mve 
it. Everyone wanting tjcjo and choir e plants should send for 
our Sand-Book. HOOPES, BROTHER & THOMAS, 
Cherry HiUj Nurseries, West Chester. Pa. 



ON CHRONIC MALARIAL POISONING. 

—By Alfred L. Loomfs, M.D. A Highly, instructive 
Clinical Lecture, delivered at the University Medical 
College, N. Y. According to Professor Loomis the 
effects of malarial poisoning are manifested in a surpris- 
ing variety of forms and symptoms; so numerous nnd 
various, in fact, that they cannot be tabulated. They 
embrace enlargement of the spleen, neuralgias of dif- 
ferent forms, that may or may not be periodical ; dys- 
peptic troubles which cannot be relieved by dyspeptic 
remedies; headaches that are often treated as cerebrul 
discuses; confusions of mind; Btaggering gaits; loss of 
power in portions of the body; impairment of mental 
faculties; inability to do work of any kind; not sick 
enough to go to bed, but too ill and habitually too tired 
to perform anything that requires the least exertion; 
shortness of breath; rapid, weak, irregular pulse; sleep- 
less nights, etc. Theinfectlon appears to be far more 
widely spread than is commonly supposed; and all who 
have ailments that fall within the category here men- 
tioned will do well to read the excellent lecture. Si*p- 
J'lement 102. Price 10 cents. 



Baker Rotary Pressure Blower. 




(FORCED BLAST J 

Warranted superior to any 

other. 

WILBEAHAM BEOS. 

2818 t rankford ire. 

Philadelphia. 



ICE-HOUSE AKD COLD ROOM.— BY R. 

O. Hatfield. With directions for construction. Four 
engravings. Supplb.-uext No. 59. Price, 10 cents. 



FOR SALE.— A MACHINE WORKS, 

in a city of this State of 100,000 Inhabitants. This shop, 
which is one of the best known in the State, is now run- 
ning, and has been for 23 years, successfully, and has 
made a fortune for its owner. The principal business 
has been manufacturing Eneines, General Machinery, 
and a number of specialties. In one specialtv, which is 
patented, there is a fortune. The whole establishment, 
with buildings, can be bought for $22,000 on liberal terms. 
Address, for particulars, P. O. Box 226, Albany . N. Y. 
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Inside Page, each insertion ---75 cents a line. 
Back t*aire, each insertion - - - SI. 00 a line* 

(About eigut words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



HOWARD & CO., New Yort 

Special Announcement in Relation to 

Waltham Watches. 



No. B, 


Key-Winder, 


89 90 


former price, 


813 


" 3, 


* „ 


812 ro 


11 ii 


818 


" 7, 


" " 


816 90 


" " 


820 


" 8, 


" " 


821 SO 


1. 11 


825 


" 10, 


11 ii 


829 90 


11 it 


833 


No. B, 


Stem- Winder, 


813 ro 


former price, 


817 


" 3i 


11 11 


816 60 


ii 11 


824 


" 7, 


11 11 


821 90 


11 11 


827 


" 8, 


ii ii 


826 80 


11 11 


832 


" 10, 


.1 11 


834 90 


11 11 


840 



All are New Model Movements, in Solid Sterling Silver 
Cases (guaranteed), and the best finished Watches 
of these grades ever made by the American Watch Co. 
We have used the above numbers for yearB, and they are 
well known to our customers all ovtr the country. 

Terms for th*se special Prices: Money must 
be sent with the order ; Post-office Order Is best 
and safest : next to that, Registered Letter. The watch 
ordered will be sent at once, in perfect running order, 
safe)? packed to go any distance, and with two extra 
crystals. All charges will be prepaid by us to any part of 
the Union, no matter how remote. 

Guarantee Certificate from American Watch 
Co. sent with each Watch. 

We do not care to sell to the trade, and make no dis- 
count whatever ; if dealers wish to buy of ub, they muBt 
remit the same amount as any one else. Address 

HOffABD&CO.^ 2 ^^: 

We agree, as we always have, to refund the money for any 
Watch that does not give satisfaction. 



-the \NGERSOH.-:t 

ROCK DRILL CO 

Ii PARK PLACE NY 



A GOOD OFFER,. 

1 offer one-half interest in a Corn and Cotton Stalk 
Puller, patented March luth, 1878, for a small amount In 
caBh and parties to put the machine on the market. 

Address J. 11. SMITH, Pine Bluff, Arkansas. 



S 



HAFTING, PULLEYS, HANGERS, etc. 

a specialty. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, New York. 



JUST PUBLISHED. 




filckneH'B Specimen Book of 100 Architectural Designs. 
This work shows a great variety of Plans, Elevations, 
and Views of Cottages, Farm Houses, Churches, etc., 
and is a very desirable book for builders and all who 
contemplate building. One Svo volume, handsomely 
bound in cloth, mailed free to any address on receipt 
of price. One Dollar. Illustrated Catalogue mailed on 
receipt of three 3c. stamps Correspondence solicited 
in regard to special ARCHITECTURAL DRAWINGS. 
BIC KNELL & COMSTOCK, Architectural Designers and 
Publishers, 27 Warren Street, New York. 



GREEN CORN CUTTERS and Automatic Can 
Filling Machines. VOLNEY BARKER, Bridgton, Me. 



FOOT PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 



AIR COMPRESSORS, 
HOISTING ENGINESand OTHER 

MINING MACHINERY; 

MANUFACTURED BY 

Griffith & wedge, zanesville.ohio. 



SPECIAL SKYLIGHT for MECHANICAL 
PHOTOGRA f H Y. — Architectural and Patent Office 
Drawings, Models, etc., photographed (8x10) for One 
Dollar each by KOCKWOO D, 17 Union Square, New York. 



MillStones and Corn Mills. 

We make liurr Millstones, Portable Mills, Smut Ma- 
chines, I'ackera, Mill Picks, >Vater Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & *ON, Buffalo, N. Y. 



SECOND-HAND BOILERS AND Ma- 
chinery FOR SALE— Boilers from SO to TO horse 
power, 15-horse power portable Engine, one 60-inch 
L,athe. two Unright Drills, Blowers .etc., etc. For prices, 
etc., address JAMES P. MANN, Utica, N. Y. 



J. LLOYD HUGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Bend for price list. 
Plans and Estimates furnished for Suspension Bridges. 
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CAMERON STEAM PUMP, 

Also known as the "SPECIAL" PUMP, is the standard of 
excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 

Foot East 23d Street, New York. 




SHEPARD'S CELEBRATED 

$5)0 Screw Culling Fool Lathe. 

Foot and Power Lathee, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. Ii. SHEPARD & CO., 

331, 333, 335, & 337 West Front Street, 
Cincinnati, Ohio. 



Established 1844. 

JOSEPH C. TODD, 

Engineer and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation at my store. A one 
horse-power portable engine, complete, $125; two horse- 

Sower, $225; two and a naif horse-power, 1250; three 
orse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Patersnn, N. J. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drill?, &o. 

NEW HAVEN MAN IF AC TURING CO., 
.\ew Haven, Conn. 



TPI gr>lj f\ M C Works 1 mile. 
cbcrnunc price u. patM. 

Circulars free. Holcomb & Co., Mallet Creek, Ohio. 




EDMUND DRAPER, 

Manufacturer of Urst-cl ss Engineers' Instruments. 
Established In 1330. 226 Pear St., Phila., Pa. 



Portable Grain Mills, 

For Mill and Farm. Built on the 
durable and scientific principles. 
Warranted fully equal to any in the 
market. Mills for grinding all sub- 
stances. We have made mill build, 
lng a specialty for 13 years. 

WALKER BROS. & CO., 

Engineers, Founders & Machinists, 

23d and Wood St., Phila., Pa. 



Invested In Wall St. Stocks makes 
fortunes every month . Books Bent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 



$10 to $1000 



Pond's Tools, 

Engine Lathes, Planers, Drills, Ac. 

DAVID W. POND, Worcester, Mass. 



ROOTS' FORCE BLAST BLOWER. 




FIRST PREMIUM 
AWARDED 

AT 

PARIS AND VIENNA. 



SPEED 0NL7 100 TO 250 REV. PER It. SAVES 

HALF THE POWER REQUIRED FOR FAN. 

P. H. & F. M. ROOTS, Mariuf ' rs, CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 



^irewe 



Address JOHN A. ROEBLING'S SONS Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 
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Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St. N. T. 



1CKOSCOPES, Opera Plasties. Spectacles. 

Meteorological Instruments, at greatly reduced 
. prices, fcend three stamps for Illustrated Cata- 
logue. K. & J. BECK, Philadelphia, Pa. 

IMPORTANT FOR ALL CORPORATIONS AND 
| MANF'G CONCERNS. - Ituerku Watch- 
man'* Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.I.ltl IKK.I'.O. Box 979, ItoMion.IUuK* 
N.B.— The suit against ImhaeuseraCo., of New York, 
was decided in my favor, June 10 1874. A fine was 
assessed against them Nuv. 11, 1876, for Belling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



ALCOTT LATHES, for Broom, Rake and Hoe Han- 
dles. S. C. HILLS, 78 Chambers St. N. Y. 



DAMPER 
REGULATORS 



BEST 



ANT) WEIGHTED 
GAUGE COCK& 
MCBRLLL & KEIZEB. 44 Holliday St., Baltimore. 



PERRY & Co.'S STEEL PENS. 




Infos, filakeman, Taylor & Co., Sole 



A sample box, 
for trial, contain- 
ing our leading 
styles, including 
the famous " L T " 
and "Falcon" 
Pens, moiled on 
receipt ot 26 cts. 

'orDA.SewYork. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 
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Chromo and Perfumed Cards [no 3 alike]. Name in 
Gold and Jet, 10c. Clinton Bugs., Clintonville, Ct. 



WETHERILL & BROTHER, 

PHILADELPHIA. 

ure] "White 



ICE AT « 1.0© PER TOJV. 

The PICTET ARTIFICIAL ICE CO, 

LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. IT. 



Liquid Paints, Roofing, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings, 

Cements &C. SKMDroitDRgCRiPTivK Price List. 

H. W.JOHNS M'F'C CO. 67 MAIOEK LUKE, K.Y. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, fa its been recently improved 
and price reduced, subscribers to the Scientific Am- 
erican and SciFVTiPicAMERiCAvSrppLEM^VTcanbe 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN,' 1 in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Sctentotc American. 



DIAMOND ROCK DRILLS 



The only Machines giving a solid core showing exact 
nature of rocks nn«sed thro-" 1 - 



THE AMERICAN DIAMOND ROCK BORING Co. 

SEND FOR PAMPHLET. NEW YORK . 



TO MANUFACTURERS AND CAPITALISTS. 
Flower Pins, new article of light wire, recently pat- 
ented. First patent of its kind. Owing to the compe- 
tition to obtain the American patent I offer It at pri- 
vate sale to the highest cash bidder whose bid is re- 
ceived before 10 o'clock P. M. on the 28th day of Feb.. 
1879. Bids can be sent by letter or telegraph, prepaid, 
no postal cards. Price, terms, and all necessary in- 
formation as to invention sent, on application, to re- 
sponsible parties desiring to compete Address 
J. H. PIitTlUlHEK, 
1276 Pacific St., Brooklyn, N. Y. 




25 CENT 
CHARM MICROSCOPE. 

CHEAPEST IN THE WORLD 

Magnifies 600 times. Equal In 
power at one-tenth th » 

coat <» f other Instruments. Sam- 
ple by mail, postpaid, 26 centa. 

J. BRIDE & CO., 

997 Broadway, New York. 
New Illustrated Circular of 
NOYtUleafrfla. 



THE TANITE CO., 

STROUDSBURG-, PA. 
EMERY WHEELS AND CRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS 

.MANUFACTURED BY BuRLE.GH RoCkD RILL C 
SEND FOR PAMPHLET. FITCHBURG MASS 



MIXINU MACHINERY. Enelnps. Boilers, Pomps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREEN. 
Supt., Jeanesville, Luzerne Co., Pa. 



PATENTS at AUCTION. 

Regular Monthly Sales. For termB, address N. Y. 
PATENT EXCHANGE. 67 Liberty Street, New York. | 



The George Place Machinery Agency 

Mnchlnery of Every Description. 

121 Chambers and 108 Reade Streets, New York. 



tHf 



Every Man 

HIS OWN 



Printer. ^cltsiS* 




$0 JrI*6SSbeU,carda 
He. (Self-inker*, 1 ,) » Larger sizes 
For business, pl> nsure, voting or old 
Catalogue ot Presses, Type, Etc., 
for 3 stamps. KELSEY & Co. 
Merlden, Conn 



FOR SALE CHEAP. 

A very handsome Westley Richards 
Breech-Loading Shot Gun. 

Weight, 8 lbs. 6 ozs.; 10 gauge; central fire; Brazier 
locks. A first-class gun In every respect, and but 
slightly used. A gun suitable for general shooting. 

Also a very fine double-barreled, central fire 

EXPRESS RIFLE, 

No. 577 bore. Weighs about 8 lbs. English sole leatber 

case with tools complete. A Bplendid weapon for deer 

and bear shooting. Built by E. M. Riley & Co., London. 

AddreBS HODGKINS & HAIGH, 

298 Broadway, New York. 



Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 



Boiler Flues. Superheated Steam, Oil Stills, etc. 

HENRY w. BTJLKLEY, Sole Manufacturer, 

149 Broadway, N. Y. 




CAVEATS, COPYRIGHTS, TRADE 
NARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
teaus' experience, and now have unequuled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreujn Patents.— We also Bend., free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all tbe principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and piptf. millions of the most intelligent 
people in the world. Tbe facilities of business and 
steam communication are such that, patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 

ith official copies at reasonable cost, the price de- 
fending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, a t which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

Acopyof the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTON & CO., 

Publishers SCIENTIFIC AMERICAN, 

3T Park Row, New York. 

BRANCH OFFICE— Corner of F and 1th Streets, 
Washington, D. C. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO. 'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., NeWiork. 
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